Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 







1 






J. It 



|C[33 ^ .2-Oi- 



GIVEN TO THE LIBRARY 

BY ALL SOULS COLLEGE 

MCMXXVI 



:•*_ 



ELEMENTS OF CHEMISTRY, 



AND 



NATURAL HISTORY. 



TO WHICH IS PREFIXED 



THE PHILOSOPHY OF CHEMISTRY. 



BT A. F. FOURCROr. 



TRAXSLATED FROM THE FOURTH AND LAST EDITION OF THE 

ORIGINAL FRENCH WORK, 

BY R. HERON, 




IN FOUR VOLUMES. 



VOL. IV- 



. LONDON: 

MISTED FOE J. MUEEAT AND 8. HIGHLET, KO. 32, FLEET 8TBEET| 
J. CUTBELL, UIDDlB EOW, HOLBOBNj AND G. MUDIE AND SON, 

EDINBURGH. 



1796. 



i . 



■« 



CONTENTS 



or 



VOLUME FOURTH.- 



P A R T IV. 

Chap. iV. Of Tat, ' ' Page t 

V. Of the hiVe and hiliary calculi, \i 
VI. Tbrfaliva, panvreaticjuicey andgajlric 

jmtey 18 

VI F. Humour Sy not examine d^ 23 

VUI. Urine, 31 
IX. Ammt^niatal pbojpbatt, phojpbdte of 

foda\ andjlone ih the bladder ^ ' 40 

X. KunekeVs pbofpborus\ 55 

XL Tbe pbojpboric and the pbojpborous acid^ 67 

XII. The fyft and libit e parts of animals, 76 

XIII. Ofthebonescfnnintals, 84 

XIV, Of various Jubjlances, Ofufe in medicine 

and tbe arts^ wbicb are extra£led 
, frofti quadrupeds, tbe cetaceous ani- 
mals, bjrds, andfi/bes. 90 

5 '• Cajloreum, , 9: 

3. Hart/born t 9 



If CONTENTS 

§4. The white of the wbaU^ Page 95 

5. Ambergrife^ 98 

6. Eggs of birds ^ 101 

7. Icbtbyocotta^ 103 

8. Of the tortoife^ tbefrog^ and 

tbeviper^ 104 

9. ^ Cantbarides^ 1 05 
10. Of ants and the formic acid, 106 

I 

II* Ofwood'lice^ 108 

12* Honey and wax^ 1 19 

13. Siik wormSf bombicacidjjilkt 112 

14. i?^;i laCf 113 
; 15. Kermes, 114 

16. Cochineal^ 114 

17. CraVsJlones^ 115 

18. Cora/, 116 

19. The true Cor altne. 117 
Chap. X V. General refuU of the analjifis . ^ animal 

fubftances^ i^c. I18 

. XVI. PutrtfaSlion of animal fvbjiances^ 124 
Methodical clajjification^ and ibe Na^ 

/ttrfl/ Hijlory of animals y 135 

SxcT. L TjQology^ quadrupeds^ 138 

2. Cetaceous animals^ 145 

3. £ir^//, Ornithology y 146 
_ 4. Oviparous quadrupeds y 148 

5. Serpents^ 150 

0. Fijbes^ Ichthyology^ 152 

7. Infers y Entomology^ 156 

8. Worms^ Helmintbology^ 164 
Sect. 1L Funilions of animals^ from 

man to ibe Polypus, 167 

Si. 



CONTENTS. T 

$ I. Circulation, Jfagt i68 

a« Secretion, 170 

3. Kejpiration, 171 

4. Digejlion, 174 

5. Nutrition, 177 
6« Generation, 179 

7. Irritability, i%% 

8. Senfibility, 184 
SuPFLEMKNT — Oil /i&^ cbcmical analjfis of mineral 

water/, 188 
Disc OURS B— On Modern Cbemijlry in general, and 

on itsfirjl principles, 14 \ 

Ta^uls-^O/ tbe Nomenclature, l^c. 19c 






• \ 



E L E M.E N t S 



0> 



NATURAL HISTORV 

AND 

CHEMISTRY. 



PART IV* 



G H A P IV* 

Of Fat. 



I 



THE fat is a con^te oily matter, contaiDed in tUA 
cellular tiflue of animals. It is either white or 
yellowifb, and commonly inlipid as to both tafte and 
Imell. Its folidity, colour, tafte, &c. are different in di& 
ferent animals; nay, even in the fame animal/ as it is old« 
er or younger. In the infant it is white, infipid, and far 
from folid ; in the adult perfon, firm and yellowilh ; iq 
the old man, of a deeper colour, very various in its con« 
fiftency, and generally of ^ ftronger tafte. 

The fat of man and quadrupeds is confi^ent^ and eU 
ther white or yellow : The fat of birds is finer, fweeter^ 
more unduous, and generally lefs folid ; ][a cetaceous a^ 

Vol. IV, Jk ivvoia^ 
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nimals, and ii(hes» the fat is almoft fluid, and frequently 
difpofed in Certain refervoirs, fuch as the cavity of the 
cranium, and the vertebrae. It is found too in ferpents, 
infeds, and worms ; but in thefe animals it is confined 
td the vifcera iti the lower part of the belly, where it is 
difpofed in fmall lumps : only a very fmall quantity or 
it is found on the mufclesi and under the fkin. 

It has been obferved, that the fat of frugivorous and 
herbivorous animals is firm and folid, but that of carni- 
vorous animals more or lefs fluid. It is, however, to be 
reftiarked on this head, that the fat muft always be lefs 
folid, and lefs concrete, in a warm living animal, than in 
a dead carcafe, cold, and under diflection. 

The fat of an animal is different in its nature in difier« 
ent parts of the body. About the reins, and under the 
ikin, it is folid : It is lefs fo between the mufcular fibres, 
or near the moveable vifcera, fuch as the heart, the fto« 
mach, and the inteftines. It is more copious in winter 
than in fummer. It feems to contribute to the mainte- 
nance of heat in thofe regions in which it is placed, as is 
J)rovcd by a great variety of fadslhat have been cqlled- 
cd by phyfiologifts. It feems even to contribute to the 
nourifliment of animals, as has been obferved of the 
bear, the marmot, the dormoufe', and of all thofe animals 
in general which are occafionally conflrained to a long 
abftinence; for, on fuch occafions, their greafe is, by de- 
grees, melted and wafted away. 

Before ufing greafe in the making up of medicines, or 
before examining its chemical properties ; it Ihould be 
cut into pieces, and the moeittbranes and vefiels running 
through it feparated from it : it is next to be plentifully 
wafhed with water, and m^hed with a little water in a 

new 
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new earthen vefieL When tfac crater s 

tbe boiling ceafes, it may then be pouxcd inm nnntimr 

earthen veflcU and {aSead to^cuoL 

All die chemical properties of greafe have nat jvK 
been examined. Nothing but the powa of fet, of ait, 
and of fome rt-agentc, on this fubftance k kmno} : T4EI 
there is fcarce any animal matter with -vrhich wt naci 
more to be well acqaainted, in urdex that &nnt juigtassz 
may be formed of the «&» te vhirh it » apriir»ar, <£ 
which there is nothing certak hkherfio knova ; at w«il 
at of the alteiadons whiph k k iiahk Co ieSa in ihiog 

bodies. 

The fat of any animal is liquefied bj cipofiife to 
geotk heatf and congealed by cooling. When expofed 
to a ftiong heat, with conconiie cf air. k d^u&s a finoke 
of a pcMgnant imell, which occafictu tears and coughing ; 
aod it bums when expofed to a heat fufficient to Yolati* 
bte it* It leaves bot very httle refidual coaL Gieafe diftii* 
led on a water-bath, affords a vapid water» of a light a« 
nimal fmell, neither acid nor alkaline, but liable to take^ 
in a ibort time, a putrid fmell, as alfo to depofite mu*- 
cilaginotts fikiments. Tbh phenomenon, which takes 
place in all water obts^ined from animal fubftanccs b/ 
diilUlation 00 a water-bathi proves that tbe water carries 
off Siith it fome mucilaginous principle to which the al« 
teration mud be owing. Animal fat diftilled in a retort^ 
affords a phlegm which is at firft aqueous^ but h^<j/tn^% 
afterwards llrong acid,-^— and oil that is partly li'i'jui^ |/4i >.' 
1; concrete; and there remains avery fm^li qiunt^t/ '/f 
rtfidual coal, which it is not eafy to 'uiCifitr'4i^^ m^'J '^' 
wLlch M. Crell found a fmall portion (A c^>/.4u v^-m ^ 
pbate. Thde produ^ have un acid itti^.*, hi*^\f 
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I pungent, and as ftrong as that of the fulphureous ad 

- The acid is of a peculiar nature, and has been careful 

examined by Mr Crell ; but as it is exceedingly diffici 
I to obtain it by diftillation, that chemift employed a mui 

furer and more expeditious procefs : we will fpeak of 
afterwards. The concrete oil may be redified by repes 
ed diftillation, fo as to become highly fluid, volatile, ai 
penetrating,*-*»in a word, fo as to exhibit all the.chara 
teriftics of a genuine, eflential or volatile oil. Twent 
eight ounces of human fat afforded Mr Crell twen 
ounces, five drachms, and forty grains of fluid oil, — thi 
ounces, three drachms, aqd thirty grains of febai 
. acid,«-and three ounces, one drachm, and forty g:rai 
of bright coal, nearly in the fame ftate with plumba 
or carbure of iron, as was remarked by M. de Morvei 
In this analyfis, there were five drachms and ten grai 
loft : That lofs muft have been owing to the water in \ 
pour, and the elaftic fluids that were difengaged, as I 
Crell did not make ufe of any pneumato-chemical a 
paratus. 

Greafe is very fpeedily altered, when expofed to t 
adion of hot air : inftead of continuing fweet and i 
odorous, as when frefh, it becomes ftrong and punge 
in its tafte, and abfolutely rancid. This alteration a 
pears to be a real fermentation,' by which the acid is c 
Teloped, and placed in a free ftate. Although this ac 
thus develloped, feems to be of the fame nature wi 
the febacic acid, I confider not the change as owing fo 
ly ta the oily part of the greafe. The peculiar anin 
mucilage difcoverable by a farther analyfis, may co] 
in for its ihare in this alteration. The rancidity 
greafe may be corrected in two ways : water itfelf, 
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lias been obferved by Mr Foerner, is capable of carrying 
off all the acid that it contains ; alkohol, according to 
M. de Machy, has alfo the fame power. This proves 
that the acid of rancid greafe reduces it into a fort of fa« 
ponaceous ftate, in confequence of which it becomes 
ibiuble in water and alcohol. Either of thefe fluids 
may be therefore confidently employed to refl:ore rancid 
greafe to is original ftate. 

When greafe is wafhed with a great quantity of diftil^^ 
led water, the fluid diflblves a gelatinous matter, the tx* 
iftence of which appears upon evaporation; but the 
greafe ftiU retains a certain portion of that^matter inti^ 
mately combined with it, on which its fufceptibility of 
fennentaiion depends. Farther, the power of water o^ 
ver this animal fubftance has not yet been accurately 
afcertained. 

Mr Crell, and the chemifts of Dijon, have afcertained 
in what manner alkaline fubftances ad upon animal fat. 
Pure alkalis have long been known to form a fort of 
foap with fat* Mr Crell, by treating that foap with a 
folution of alum, or aluminous fulphate, feparated from 
it oil ; and by evaporating the liquor, obtained febate 
of potafli. This laft fait he diftilled with concentrated 
fulphuric acid, which difengaged the febacic acid. To 
feparate from this acid, the fulphuric acid combined 
with it, Mr Crell advifes to diftil it again on a fourth 
part of the febate of potafli, which mufl be referved for 
the purpofe. To afcertain whether it be entirely puri« 
fied from fulphuric acid, it may be afiayed with acetite 
of lead. If the precipitate now formed be totally foluble 
in vinegar, it contains no fulphuric acid. The chemifts 
of the Academy of Dijon employ a Ampler procefs foe 



obtaining the fel]^cic acid : thoy melt the tallow, and, 
as it melts, throw inio it quicklime : when this mixture be* 
comes cool, they boil it inalarge quaniity of water : they 
next filtrate and evaporate the Uxmum j and, by this 
means, obtain calcareous febtate, which is brown and a^ 
erid. To purify this fait, it is calcined in a crucible, dif- 
iblved, filtrated, and mixed with a juft proportion of wa« 
ter containing carbonic acid, in order to feparate, by pre^ 
cipitation, the fuperfluous lime : it is after this, evapora- 
ted ; and afibrds, by evaporation, a white fait, which is 
diftilled with fulpburic acid, to difengage the f<?bacic a« 
cid. 

This acid may likewife be obtained by dHlillation from 
the butter of cacao, the white of the whale, and probably 
all fixed vegetable oils. The following arc its charaAerifr 
tic properties: It is liquid and white, and its fmell very 
lively : it exhales white fumes ; it is decompofable by fire, 
on which it becomes yellow, and aflfbrds carbonic acid : 
it converts blue colours to an high red : it unites with 
water in any proportion : with lime, it forms a cryftal- 
lizable fait ; with potafh and foda, falls that cryftallixe 
in needles, and remain fixed in the fire. In union with 
the nitric acid, it difiblves gold ; it afts upon mercury 
and filver ; it precipitates nitrate and acetite of lead; it 
decompofes tartarite of potafh, by precipitating the tar- 
tareous acidulum^ or cream of tartar ; it alfo decompo- 
fts alkaline acetites. If ftrongly heated with fulphuric 
falts, it difen^ages from them their acid in a fulphureous 
ftate ; it precipitates nitrate of mercury and filver. A 
number of ihefe properties had induced Mr Crell to think, 
that the febacic acid might poflibly be nothing elfe but 

^ modification of tUc muriatic acid ; but M. de Morveau 

obfcrves. 
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obferve% that, as it decompofes corrofive muriate of mer« 
cury, that property alone is fufficient to diilinguifh it 
firom the muriisitic acid. 

Biiocral acids, in a concentrated ftate, alter and bum 
greaie. The fulphuric acid turns it brown ; the nitric 
acid gives it a lemon- yellow colour. 

Sulphur combines very ealily with fat, and forms with 
it a combination that has not been yet fufllciently eza« 
mined. 

Greafe b capable of diflblving certain metals. It is 
united with mercury in the preparation known by the 
name of mercurial ptmaiun. To effeft this union, all 
that is neceflary is, to triturate the metal with 
hog's lard, fiar a confiderable time. By this operation^ 
the mercury is divided, attenuated, and united with the 
gieafe fo intimately as to give it a flate colour, and no 
longer appears, therefore, in a metallic form. Tliis un- 
ion, however, is partly nothing but an extreme divifion ; 
01, at leaft, only a part of the mercury b diflblved by 
tbe fetaaclc acid ; for a magnifier fhews the globules of 
tk mercury dill exifting naked even in the beft-prepa« 
ied(Hntment. 

Tbe three metals moft liable to alteration by fat, are, 
lead, copper, and iron. The oxides of thefe metals, too, 
coabine with it very readily. This is what makes it 
b daogeious, to fuffer meats that have been prepared 
mh fat to ftand for any time in copper diOies, or even in 
eanben diihes glazed with lead-giafs. — In combinations 
of animal fat with the oxides of metals, it is obferved, 
tbt the oxides pafs eafily, with the help of heat, into 
Ac metallic ftate. This is owing to the combination of 

A 4 the 
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the hydrogenous gas difengaged from the greafe, with 
the oxigene of the oxides. 

Almoft all vegetable matters may be combined with 
fat. Extradls and mucilages render it, in fome degree, 
foluble in water, or at lead contribute to its fufpenfion 
in that fluid. It combines with oils in any proportion, 
communicating to them a part of its own confiftenpy. 

Thefe are all the chemical properties which this fob- 
ftan^e is known to poflefs. From coniidering them, it 
appears, that greafe is nearly of the fame nature with 
butter, being a fixed conctete oil, that owes to oxigene 
its fdidity. This property has been imputed by all for- 
:pier chemifls to an acid. 

As to its ufes in the animal economy ;•— beddes main-i 
taining heat in the parts around which it is difpofed, and 
giving an agreeable plumpnefs and roundnefs to the 
form, with a wbitenefs to the fkin : Macquer thinks it 
likewife ferves to abforb the acids when too copious in 
the animal body, and regards it as the refervoir of thefe 
falts. We are at lead certain, that when too much a- 
cid is is introduced into an animal body, it diflblves and 
melts the fat, by communicating to it, no doubt, a far ^ 
ponac^ous charader, and rendering it more foluble. 

Excefs, and, flill more alterations of the fat, occafion 
fatal diftempers in the anilpal economy, the fymptom» 
and effeds of which are far from having been yet ex* 
amined with fufficient accuracy. Lorry has ftudied them 
"with particular attention; and has fliewn,' that there fub- 
fiSis a flriking analogy between this fubftance and the 
bile. This analogy is in fa£t founded on the fatty nat- 
ire of the bile, on the colour that it frequently aflumesi 

bilious complaints, on theXo\ution and abforption of 

the 
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the fat, in long continued afiedions of the liver ; on the 
cruel prai^ice of enlarging and foftening this yifcus in 
fome fowls, by diflblving their fat by long -inaftion 
combined with a dry and long continued heat, &c. 

Fat is ufed as a feafoning, and is nourifhing to people 
who have ftout ftomachs. In medicine, it is applied ex- 
ternally, as foftening and calming ; it enters into the 
compofition of ointments and plafters. 

The marrow contained in the long bones, exhibits the 
i^me properties with the fat ; but it has not yet been 
inalyfed with fuch accuracy as might enable us to de« 
fcribe its (bara^^enftig properties* 



CHAP. 



I 



CHAP. V. 

qf iU Bile and the BiKary Calculi. 

nr^ HE bile or gall is a fluid, of a green colour, mgi 
"*- or lefs yellowifh, of a very bitter taftc, and of 
tiaufeous fmell, that is feparated from the blood by 
glandular vifcus, univerfally known by the name c 
the liver. In mod animals, excepting infedh an 
\irorms, it is coUeded in a membranous refervoir be 
fide the liver, called the gall-bladder. The humai 
bile has been but little examined hitherto, on accoun 
of its being fo difficult to procure a fufficient quantit; 
of it. It is on the cow's that chemical experiment 
have been made. 

Its confiftency is nearly gelatinous or flimy : it run 
into threads, like a tolerably clear fyrup : when fhaken 
it froths like a folution of foap. 

When diftilled on a water-bath, it affords a phlegn 
that is neither acid nor alkaline, but liable to pafs, in ; 
certain fpace of time, into a putrid ftate. I have oftei 
obferved in this phlegm a Angular property : I bavi 
found it to exhale a very difcernible fweet fmell, nearlj 
the fame with that of mufk or amber. This experimen 
has been repeated a great many times in my laboratory 
It fucceeds beft, in the diftillation of bile that has beer 
kept for fome days, and is a little altered. When all the 
water that can be obtained from the bile on a water* 
bath is feparated from it, it is then found to be in the 

date 
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llatc of an exf ni<!l, more or lefi dry, and of a deep em- 
browned green colour. This extra<5l of bile attrafts 
moiilure from the atmofphere : It is very tenacious and 
pitchy ; it may be entirely diflblved in water. By dif- 
tillatioB in a retort, it affords a yellowifh alkaline phlegm, 
an empyreomatic animal oil, a good deal of ammonia- 
eal carbonate, an elaftic fluid mixed with carbonic acid, 
and hydrogenous gas : After this operation, there re- 
mains a coal of a eonfiderable bulk, which it is eafier 
to incinerate than any that we have yet mentioned. — 
According to M. Cadet, who, in the years 1767, pre- 
fented to the Academy a moft valuable Memoir on the 
Analyfis of the Bile, this cpal contains carbonate of 
ibda, an animal earth, and xfinall portion of iron. It 
is to be obiefved, that tho'didillation of this fubftance 
muft be flowly conducted ; for it fvvelh confiderably. 
As to the £alt, which M. Cadet takes notice of, as ex- 
ifting in the coal of the bile, and thinks to be of the 
feme nature with fugar of milk, it is eafy to fee, that 
filch a matter could not reflft the violent heat neceffary 
to reduce the bile into a carbonaceous ftate. 

In a temperature of between lyS*", I5^and 223**, 15', of 
heat, the bile is fpeedily altered : Its fmell becomes more 
naufeous ; its colour is altered and deftroyed; whitifh mu- 
cilaginous flakes are precipitated from it ; it lofes its viC- 
cidity, and fbon after acquires a foetid pungent fmell : 
When nearly putrefied, its fmell becomes fweet, like 
that of amber. My pupil, M. Vauquelin, has difco- 
vered that the bile, after being heated on a water-bath, 
and thickened a little, will remain unaltered feveral 
months, in the fame way as vinegar after being boiled. 
He has likewife difcpvercd, that altered bile, which 
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exhales a foetid fmell, and is of a brown colour, dir«^ 
tj, and turbid, lofes its fmell when heated ; and that 
fome concrete albuminous flakes are then feparated from 
it. 

The bile diflblves very well in water. Its colour then 
changes to a yellow, which is darker of brighter ac- 
cording as the quantity of the water added is fmaller 
or greater. 

All the acids decompofe it in the fame way as foaps : 
tjit combination formed is a coagulum. This mixture, 
filtrated and evaporated, aflfords a neutral fait, formed 
of the acid that has been employed, and foda* This 
beautiful experiment, for which we are indebted to M • 
Cadet, proves the exiftence of foda in the bile. The 
xxiatter that reds on the filter, in thefe inftances, is thick, 
vifcid, very bitter, and highly inflammable : its colour 
and conliftency are not always the fame, but vary with 
the nature of the acid employed, and the degree in which 
it is concentrated. I have obferved, that the fulphuric 
acid gives it a deep green colour,— -the nitriq acid, a lit- 
tle concentrated, a bright yellow colour,— and the mu* 
riatic acid, a very beautiful light green ; but thefe 
colours vary greatly with the ftate of the bile, and that 
of the acids. This precipitate is a fubftance fimilar in 
its nature to relins : On burning coals, it fwells, melts, 
arid takes fire : in alcohol, it is totally diflblved ; and 
water precipitates it, like the refinous juices. The ac« 
tion of acids on the bile {hews, therefore^ that Ithis 
fubftance is a true foap, formed of an oil nearly of a 
refinous nature, in union with foda. They prove alfo, 
that there exifts in this animal liquor, a certain quanti* 
Qf albuminous matter. That matter is the caufe of the 

coagulation 



coagulation of the bUe by fire, by acids, by alcohol : and 
that fame principle likewife produces its putrefadion. 

Neutral falts, mixed with the bile, prevent it from 
paffiog into a ftate of putrefaAion. . 

Solutions of metals are decompofed by the bile, which 
they likewife decompofe. The fixed alkali of the bile 
unites with the acid of the folution ; and the coloured 
oil of the bile b precipitated in combination with the 
metallic oxide. 

The bile combines readily with oils, and takes them 
ap, as well as foap, from ftuffs. 

The fluid is entirely diifolved in alcohol ; which fe« 
parates from it the albuminous matter. The tindure 
of the bile is not decompofed by water ; which (hews 
this fubftance to be a true animal foap, equally foluble 
in aqueous and^fpiritous menftrua. iEther very eafilj 
diflblves it. 

Vinegar decompofes the bile, as well as the mineral 
acids. The liquor, filtrated and evaporated, affords ace< 
tite of foda in regular cryftals. 

From thefe feveral fads it follows, that the bile is a 
compound, confifting of a good deal of water, a pecu* 
liar aroma, an albuminous mucilage, a particular con* 
crefcible oil, and carbonate of foda. M. Cadet relates^ 
that he found it to contain a fait, which he thinks to 
be of the fame nature with fugar of milk ; and the ex- 
iftenceof that fait has been fince confirmed by M. Van 
Bochaute. But it is probable^ that this pretended fa- 
line fubftance is rather analogous to the bright, cryftaU 
line, foliated fubftance which has been found by M« 
PouUetier in the biliary calculi ofthe human body, and 
of which we are about to fpeak. 



The bile, conHdered ai it exifts hi the animal oecono-^ 
my, is a juice which feems to promote digeftion* Its 
faponaceous nature enables it to tnake oilj matters com- 
bine with water. Its bitter tafte (hews that it ftimulates 
the intefttdes^ and promotes their ndion on aliments. 
Roux, a celebrated ph^dciati and chemifl of the Faculty 
of Paris, whofe premature death has been no inconfider- 
able lofs to both thefe fciedces, thought that the ptinci* 
pal ufe of the bile was to carry off from the body the 
colouring part of the blood. It appears to be decompofed 
in the duodenum by the Acids which aln^oft always exift 
or ate developed in the organs of digeftion. It is cer« 
tain, at leaft, that it is greatly altered^ efpecially in co« 
lour, when it forms a patt of the excrements^ Skilful 
phyficians, therefore, often draw very important induc- 
tions from an infpedlion of thefe matters, concerning the 
flate of the bile in the inteflines through which it is con- 
duced, and of the liver by which it is feparated« 

The extrad of the gall of the ox, and of feveral other 
animals, is ufed as an excellent ftomachic* It fupplies 
the deficiency, and quickens the inadtivity of the bile : 
it ftrengthcns the tone of the Aomach, giving it, when 
weakened, new vigour to perform its fundions. JBut it 
mud be very cautioufly ufed ; for it is acrid and heat- 
ing : it (hould always, therefore, be given in very fmall 
dozes, efpecially to people whofe nerves are delicate 
and eafily irritated. Some afcribe peculiar virtues to the 
gall of iillies ; but the notion has not been confirmed by 
experience, and it is therefore to be ranked among (be 
too numerous clafs of thofe prejudices nhi^h difgrace 
the materia medica. 

0/ 



MiKary CakulL IS 

0/ tbe Biliary Cakuli. 

Whenever the bile of the human body is, by any 
caufc, detained in the reficle, efpecially when it is de- 
tained by fpafmodic contraftions, as in cafes of melan- 
choly, or hyfterics, long- continued grief, &c. it becomes 
thick, and produces brown concretions, which are light, 
inflammable, and of a very bitter tafte, and are called 
hiBary calculi. Thefe concretions are often very nume- 
rous ; they diftedd the bladder,^ and fometimes fill it up 
entirely. They occafion violent hepatic pains, vomit- 
ings, jaundice, ice. I diftinguifh them into three varie- 
ties : Thbfe which I include under the firft variety, are 
bVoWD, blackilh, irregular, tuberculous, and feem to con- 
fift of lumps : Thofe of the fecond variety, are harder, 
brown, yellowUh, or greenifh, in concentric layers, and 
generally covered with a dry, uniform, grey cruft ; — 
their form is commonly angular and polybsedral : The 
third variety confifts of white, ovoidal concretions, more 
or le(s irregular in their form, covered with a whitifh 
cruft, fcarce ever equally thick all over, in layers of a* 
fpathofe appearance, or in tranfparent, crydalline plate?, 
generally radiated from the centre to the circumference. 
The biliary calculi of the fecond variety have been 
examined by M. Poulletier de la Salle. He has obferv- 
ed them to be foluble in alcohol. On digefting fome of 
them in ftrong fpirit of wine, he remarked the liquor, 
at the end of a certain time, to be full of minute parti- 
cles, brilliant and cryftalline, and with all the appear- 
ances of a fait. The experiments which he made on 
this fubftance led him to fufped that it might be an oily 
Jalt, in fome of its properties refembling the acid fait 



^ith which » under the name of flowers of benzoin, wt 
are already acquainted ; but it would appear that its 
nature is hitherto unknown. That philofopher could 
find this fait only in the biliary calculi of the human 
body, not in thofe of the ox. This very iingular fai^ 
needs confirmation ; for M. Vauquelin and I have found 
a fmall quantity of lamellated matter in the biliary cal- 
culi of the ox. 

M. FouUetier de la Salle's difcovery has thrown light 
on fome fads that were collected by the Royal Society 
of Medicine, concerning the ftones formed in the gall* 
bladder. That Society received from their correfpon« 
dents, fome biliary calculi belonging to the third of the 
above-mentioned varieties, which had not then been de* 
fcribed. They confided of mafles of tranfparent, cry- 
flalline plates, precifely of the fame form with the mat* 
ter difcovered by M. FouUetier de la Salle. It even ap* 
pears, that a large proportion of thefe cryftals may bd 
formed of the bile of the human body ; for the Medical 
Society have, in their coUedion of calculi, a gall-bladder 
entirely full of this tranfparent faline concretion. 1 have; 
two others of the fame kind, which I received from my 
colleagues, Meflrs le Freux and Halle. On examining 
thefe cryftaliized biliary calculi, I have difcovered thent 
to be of an oily nature, fimilar to the fat of a whale. 

Soap, a mixture of aether and oil of turpentine, &c^ 
have been propofcd as fit folvents for thefe biliary calcu- 
li. It is worthy of obfervation, that they are not found 
in the gall-bladder of the ox, unlefs after dry feafons, 
and a fcarcity of frefh forage, and difappear again in 
Spring and Summer, when the animal is fupplied 
with plenty of green, fucculent vegetables. Butchers 
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Ire well acquainted with this fad; they know, that 
between the month of l^ovember and the nionth of 
March thefe (tones are found in the animals, and fraosL 
March to November ceafe to be found. This is a fuf* 
ficient proof of the power of the faponacepus juices of 
plants to diflblve the biliary caleuli^ Yet, it is not to 
be thought that medicines, however adtive and volatile, 
can be conveyed into the gall-bladder in fufficient quan- 
tity to ad there with the fame energy in diflblving the 
biliary calculi as in our expenments« tn my opinion, 
the ceflation of fpafm> and confequently the dilatatioa 
of the biliary canal, is the true caufe of the good eSeds 
of the sethereal mixtures that have been propofed by M. 
Barande^ which I have elfewhere recommended to be 
made up without oil of turpentine ;— -with the mora 
confidence, becaufe it is evident that the oil is both ver/ 
heating, and produces no ufeful effed but that of dimi- 
nilbiog the volatility of the sether ; and it has been al« 
^y proved by fome obfervations, that yolks of egg^, 
s^od, no doubt, many other fubdances, will ferve the 
purpofe as well, without the fame unfavourable effeds* 
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CHAP. VI. 

Of the Saliva^ the Pancreatic Juice^ and the Gajlric 

Juice. 

A NATOMISTS and Phyfiologifts have obferved 
^ ■*• a great rcfemblance between the faliva and the 
pancreatic juice. The falivary glands, and the pancreas, 
are in fad precifely of the fame (Irudure ; and the hu- 
mours prepared by both thefe organs, appear to ferve 
the fame purpofe. The human fpecies and quadrupeds 
are the only animals that have faliva ; at lead, fcarce any 
other animals have yet been found to poflefs falivary 
glands. 

Chemifts have not yet made any accurate experiments 
on either of thefe fluids. The only reafon that can tie 
affigned for this, is its being fo very difficult to procurei 
'even a very fmall quantity of either. We know only, 
that the faliva is a very fluid juice, feparated by the 
parotides and many other glands, which is conftantly 
flowing into the mouth, but moft copioufly during the 
ViCt of maftication. This humour appears to be of a fa-^ 
ponaceous nature, and impregnated with air, whichren- 
ders itTrothy. When evaporated to drynefs, it leaves 
but little refidue : And yet concretions of the faliva are 
fometimes formed in the dudls by which it is conveyed 
into the mouth. It appears to contain an ammoniacal 
fait ; for, lime and cauftic fixed alkalis difengage from 
it a poignant urinous fmell. — Pringle, from experiments 

which 
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\rhic1i he made, concluded the falivl to be very feptic, 
and that it promoted d||geflion, by occafioning a com^ 
mencement of putridity in the mafticated aliments. Mr 
Spallaniani, and fome other modern naturalifts, think^ 
again, that it pofTefles, in an eminent degree, the powet 
of retarding and (topping putrefadion. 

•The gaftric juice is feparated from the fmall glands 
or extremiticSs of the arteries that open into the internal 
tunic of the llomach. The oefophagus fupplies alfo a 
(mall portion of it, efpecially in the inferior region : in 
this region, many birds are obferved to hgve very largd 
glands that open into very difcemible excretory dudsi 
M. Vicq d'Azyr has carefully defcribed thofc which ap* 
pear in the ftork, ^r. 

Some modern naturalifts have been at great paind irt 
examining the gaftric juice. Mefirs Spallanzani, Scopoli^ 
Monch, Brugnatelli, and Carminati, fome years ago^ 
examined the properties of this liquor. They procured 
it from the ftomachs of (heep and calves, by opening 
them after the animals had fafted for fome time. They 
obtained it from carnivorous and gallinaceous birds, by 
making them fwallow metal tubes, perforated with holes^ 
and filled with very fine fponge. Mr Spallanzani exaii 
mined the gaftric juice of his own ftomach, by making 
himfelf vomit, and by fwallowing tubes of wood filled 
with different fubftances, that he might judge of thei 
effe&s of the gaftric juice upon each of theni. Experi- 
ments with tubes had been before tried by M. de Reau* 
mur. Laftly, M. GoflTe of Geneva has had the courage 
to make himfelf vomit mady times^ by H certtfjii UNMWft 
of his own, which confifts in fwallowing «irr«iB 



Carrie Jmce. 

thefe modern obfervations, thegaftric juice appears to 
poflefs the following propertiea : 

This juice is the principal agent in digeftion : It coo* 
verts the aliments into a fort of uniform foft pafte : It 
ads on the ftomach even after the death of the animal : 
It ads as a folvent ; but, what diftinguiihes it from all 
other folvents, is, that it ads indifferently on animal and 
vegetable fubftances, without ihewing any preference, 
or any flronger afEnicy with the one than with the other. 
Far from having a tendency to promote fermentation, it 
is one of the mod powerful antifeptics known. As to 
its intimate nature, — ^it appears, from the experiments of 
the above-mentioned philofophers, to be' different in dif- 
ferent clafles of animals. According to Mr Brugnatelli, 
the gaftric juice of birds of prey and granivorous birds 
is very bitter, and confifts of a difengaged acid, refin, 
animal matter, and common fait : That of ruminating 
quadrupeds is very aqueous, turbid, and faltifh ; it con» 
tains ammoniac, an animal extrad, and common fait. 
M* de Morveau having digefted feme parts of the inte- 
rior tunic of the ftomach of a calf, in water, found it to 
difplay an acid charader. Mr Spallanzani thinks this 
charader to be owing to the aliments on which the ani- 
mal feeds : he never found the gaftric juice of carnivo- 
rous animals, acid ; that of granivorous animals, he 
found always fo. M. GofTe experienced the fame thing 
in himfelf, after living long on raw vegetables. Mr 
BrugnateUi thinks, that the white matter of the excre- 
ments of carnivorous animals contains phofpboric acid ; 
but M. de Morveau obferves, that his experiments are 
not conclufive. Mr Scopoli found in it ammoniacal mu- 
riate I and fufpeds, that the muriatic acid is produced 
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by the operation of the vital powers of animals : But he 
has no dedfive &d to fuyport this opinion ; on the con- 
tnuy» every faA concurs to evince that it proceeds firom 
the aliments. Meflrs Macquart and Vauquelin have 
found the gaftric juice of the ox, the calf, and the fheep^ 
to poflefs invariably an acid charader ; but from the 
accurate experiments which they have made, it appears 
to derive this charader from the phofphoric acid in a 
naked ftate. They have obferved, too, that thofe juices 
alter and putrefy even very fpeedily. The gaftric juice 
of carnivorous animals appears to poflefs antifeptic 
powers in a more eminent degree* 
From all thefe fads taken tpgether, it may be inferred, 

1. That the gaftric juice is as yet but imperfedly known : 

2. That it appears to be different in different clafles of 
animals, and modified according to the diverfity of the 
aliments on which they live: 3. That we have yet no 
pnwf of its being a peculiar acid, or that we fhould ac« 
kDowledge the exiftence of a gaftric acid : 4. That its 
moft remarkable properties are, a very extraordinary 
iblrent power, which ads with fufficient energy even on 
bony and metallic fubftances, and is even faid to be ca- 
pable of attacking filiceous ftones, — with a fort of indif- 
ference on what matter it ads, and the fame affinity 
with all matters. 

Its extraordinary antifeptic power, which it commu- 
nicates to all bodies that are mixed with it, and which 
^en ftops putrefadion in fubftances in which that pro- 
^ is already begun, has been more attended to thaa 
^oy of its other properties. Meflrs Carmuutf^ 
^ Toggia, have applied the gaftric juioe t 
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Mr. Carmiuati has even adminiftered it internally ; and 
they all agree with regard to its antifeptic powers. But 
the experiments of MefTrs Maquart and Vaquelin above 
mentioned, which were made in my own laboratory, 
prove, that the gaftric juice of ruminating animals pof<« 

■ 

Tefles UQ (uch properties. 



C 8 A P. 



CHAP. vn. 

Of the Humours or Animal Matters that have not jet 
been examined i fucb as Sweat j tbe MucUs of tbe 
Nofe^ tbe Cerumen, Tears ^ tbe Gum of tbe Eye^ tbe 
Seminal Fluids and tbe Excrements. 

TTHERE are dill many animal fluids and matters that 
have not been examined : And therefore/ rather 
with a view to engage young phy ficians in fuch new and 
ufeful refearches, than to explain their nature, fre.fhall 
fay fomething of the humour which tranfpires oy the 
pores, — ^the fweat, the mucus of the noftrils, the ceru- 
men of the ears, the tears, the gummy matter of the' 
^es, the feminal fluid, and the excrements. 

Phyiicians have difcovered a great refemblance be- 
tween the humour which tranfpires by the pores, and 
the urine. They know that on many occafions one of 
thefe excretions fupplies the place of the other; and are 
therefore naturally led to confider the vaporous fluid 
which tranfpires by the pores as of the (ame nature with 
^e. la the pradice of medicine, its qualities are obr 
fcrred to be fubjed to variation : Its fmeU is fiunt, aro- 
matic, alkaline, or Som^ its cqafifteQcy, iometjii^^ gUn 
^os, thick, tenacious ; and it lie|iT^%;iie6diie on the 
*^: It frequently communicatet t "^ '"K 

Jow colour, of various fliades* t hir 
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»4 Sweat, Mucus of the No/e, Cerumen, Tears, lici, 

to communicate to linen, and woollen Huffs, a fparkling 
blut colour. M. BerthoUet affirms, that fweat reddens 
blue paper ; and obferves, that this phenomenon takes 
place chiefly on parts aflfeded with the gout« He fuppo- 
fes it to contain phofphoric acid. It has hitherto been 
found impofiible to colled a fufficient quantity of this 
coccrementiti^l humour, for examining its properties 
C9ref^lIy« A great many experiments, therefore^ re* 
j^ain to be made on this matter, which only accidental 
?nd peculiar circi^mftances can enable paturalifts to. un<« 
dertake and profecute. 

Xhe humour prepared by the membrs^ne of Schneider^ 
which j§ thrown out of the nofe by fneezin^, l^ighlj 
]qaerit's the, attention of phyficians. It is a fort of thick 
inucilagr,'either white or coloured ; in certain afiedlions, 
efpeciayy in catarrhs,^ more or lefs flpid or confident^ 
It feems to be a mucous, alkaline fubftance, which be- 
comes thick in confe^uence of abforbin^ oxigeae froiQ 
the atmpfphere^ 

We arc; uns^cc^uainted with the nature of that green-P 
i(h yellow, or brown matter which gathers in the audi- 
tory ^anal, becomes thick, and is, from it3 confiftency,, 
]cnown by the name cerumen. It is very bitter : it feems 
tp b^ of a reiinousf natvire : it is known to become fome? 
times fufficiently concrete to clofe up the auditory ca« 
jDal, and hinder found from entering it freely : it feemsi 
to be fomewhat of the fame nature with the inflamma-t 
|)le matter of the bile. 

We know more of the tears which are prepared in z. 
certain gland, fituated near the external angle of thQ 
f9Q^et qC the e^e, ^nd are deligned by nature to main^ 

tain 
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tain the moifture and ftipplenefs of the exterior parts* 
This liquor is clear, limpid, and difcemiblj laltifli ; it 
fometimes runs very copioufly : In the ordinary ftate of 
the haman frame, it runs by degrees into the noftrils, 
and feems to ferve the purpofe of moiftening the mucus. 
Mbft of the authors that have fpoken of this liquor of 
tears, particularly Pierre Petit, a phyfician in Paris, who 
about the end of the laft century, publilhed a treatife 
00 tears, confider them as being nearly pure water. We 
have found them to contain a particular mucilage that 
grows thick by abfbrbing oxigene, muriate of foda, and 
Ibda in a cauftic ftate ; after that, this humour becomes 
fimilar to the mucus of the nofe with which it mixes. 

The chemical nature of the feminal fluid has not been 
more particularly examined than that of thofe fluids 
above-mentioned. From the very few obfervations 
that have been made upon it, it appears to be nearly ot 
the fame nature with animal mucilages, to be liable to 
become fluid either by cold or heat, and to be reducible 
by the adion of fire into a dry friable fubilance. 

On this head, anatomical and microfcopical obferva^ 
tons have gone much farther thw chemical expert* 
meats. From thefe it appears, that the feminal fluid 
it a fort of ocean, with fmall round bodies fwimming a« 
bout in it with great rapidity of motion. Thefe are, 
by fome confidered as Uving animals intended for the re- 
pn)dQdion of the fpecies, and, by others, as organic par* 
ticles which unite to produce a living animal. A late 
obferver has likewife difcovered, with the microfcope, 
cryftak that are formed during the cooling and evapo- 
^tioQ of the feminal fluid. It muft be confefled, howe- 
^^^% that thefo fine experiments have as yet contriboM 
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nothing to the advancement of the fciencc, and have 
only given ground for fome ingenious hypothefes. 

M. Vauquelin has given in the Annals of Chemiftry, 
(April 1791), a memoir on the human femcn : the fol- 
lowing are the new fadls which it contains. 

1. This fubftance has a faint odour, a (harp, and 
fomewbat aftringent tafte ; its weight is greater than 
that of water. 

2. To afcertain if the air be the caufe of the liquefac- 
tion which takes place in this fluid foon after it has been 
emitted, he expofed equal quantities of it in the open 
air, and in clofe vefTels, which completely excluded 
this fluid. As liquefadion took place in both portions 
in the fame manner and ia the fame time, he was 
thence led to conclude that neither air nor the fubftan- 
ces diflblved in it produced this eScd. 

3. When fome feminal liquor was allowed to liquefy 
in a fmall glafs ball, that terminated in a very narrow 
tube, it acquired no increafe of bulk. This was eafily 
afcertained by marking the place to which the fluid 
roTe. He feems to have had fome fufpicion that 
this phenomenon was owing to caloric. 

4* When fome of this fluid was expofed for fome days 
to the air in a fmall capfule, long, tranfparent cryftals 
were depofited in it, of the (hape of a prifm with four 
fides terminated by pyramids with four faces. Accord* 
ing to the experiments of this author, thefe cryftak, 
which had been announced before in the Journal de 
Pbxfique^ are a very pure phofphate of lime. 

5. After expofure to the air for fome time, there is 
formed on the feminal liquor a very thiok pellicle, which 
is fet with opaque white points. Thefe points are of 

the 



the fame nature with the fiM^mer cryftals, and differ 
fix>m them only in wanting tranfparency. 

6. If the air in which the feminal fluid is expofed he 
xnoift, it does not hecome quite dry, it continues fofc 
and dudile. But, before arriving at this (late, it lufiers 
feveral changes which the author has defcribed with 
care. It takes a yellow colour ; becomes acid ; 
cryftak are formed in it ; and at lad it exhales the fmell 
of putrid fifli. If, on the contrary, the air be warm and 
dry, the femen dries inftantly, becomes hard and brit- 
tle like horn, and during this deiiccation it lofes ^<5 of 
its weight. 

7. The feminal liquor exhibits ftrong proofs of the 
prefence of an alkali, which are owing to the foda that 
the author has difcovered in it, 

\. Water at whatever temperature, that is from the 
freezing to the boihng point, does not dtffolve femen. 
that has not been previoufly liquefied : but after it has 
been liquefied^ water combines with it at every tempe-* 
rature. This^ M. Vauquelin obferves, denotes fome 
change either in the texture or organi:&ation, or in the 
internal nature of the femen, during its liquefaction. 

9* All the acids, excepting the oxigenated muriatic 
acid, difiblve the feminal liquor very readily. The al- 
kalies cannot difengage it afterwards in a folid ilate. The 
oxigenated muriatic acid, inflead of difTolving it, redu- 
ces it to white flakes that afterwards become yellow, if* 
the acid be added in large quantity. The urine, by 
ii^euis of its difengaged acid^ like wife diffolves thefe* 
^inal fluid. 
10. The feminal fluid, whenfrelh, does not decompo&i 

^he barytic falts, wbilll it decompofes them afMl 



long expofed to the air. This effedt is produced by the 
carbonic acid of the atmofphere, which is abforbed by 
the foda contained in the femen, and which enables it 
to decompofe the barytic falts. All the calcareous, 
magnefian, and aluminous falts are decompofed by fe- 
men, becaufe foda has a ftronger attradion for the acids 
than thife earthy matters poflefs. The metallic falts are 
fiill more readily decompofed by this fubftance. 

11. Dried fem'en, when diftilled, furnifhed ; i. Some 
drops of water ; 2. An elaftic fluid, compofed of carbo- 
nic acid, and carbonated hydrogenous gas ; 3. An em- 
pyreumatic oil; 4. Ammoniacal carbonate; 5. There 
remained a very light coal in the retort. 

12. To afcertain the proportion^ of the fubftances 
which the former experiments had difcoVered in the fe- 
men, M« Vauquelin took j^o grains of dried femen, which 
correfponded to 490 grains of this fluid when frefh, 
fince it lofes -h of its weight by drying, and heated 
them in a crucible of very pure white clay. This fub- 
ftance fwelled, emitted yellowifh ammoniacal fumes, 
and was converted into coal. When a ftrong heat no 
longer difengaged any thing from it, the crucible was 
removed from the fire, the coal which it contained was 
lixiviated, and the lixivium evaporated in the air fur- 
niflied 8 grains of carbonate of foda, recognifable by &> 
very property of this fait. The lixiviated coal was a« 
gain expofed to the fire ; it burnt readily, and there re* 
mained 1 2 grains of a white cinder that had no taftei 
that did not diflblve in water, and that tnelted at the 
blowpipe into an opaque globule that fhed a pho(pho« 
ric light, whilft it continued in fufion. This fubftance 
diflblved in acids ; its folution was precipitated in white 

flakes 
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flakes by all the acids and bj limewaten A folution of 
it ID the muriatic acid, evaporated to drynefs, and af- 
terwards treated with flrongly re&ified fpirit of wine, 
was divided into two portions. One of thefe difiblred 
in alkohol, fiirniihed with the oxalic and the fulphuric 
acid, precipitates of oxalate and fulphurate of lime, and 
with potafli, puire lime. The other portion which re- 
mained of a thick confidence, was melted at the blow-* 
pipe into a tranfparent glafs, foluble in water, and the 
ibIatioD of which precipitated lime water and reddened 
Uoe vegetable coburs. This analyfis proves that this 
laft fubftance is compofed of lime and the phofphoric a« 
cid like the bafis of bones. 
From the preceding experiments it follows that the 

human (emeo is compofed. 

Parts. 

I. Of animal mucilage 6 

a.Offoda - . 1 

3* Of phofphate of lime 3 

4. Of water - 90 in the 100 

The aliments which animals fwaUow, contain a great 
quantity of matter that cannot aSbrd them nourifhment, 
and is evacuated from the inteftines in a folid form. The 
Cerements are coloured by a portion of the bile, which 
they carry off with them. The foetid odour which they 
exhale, is owing to their having begun to putrefy in their 
P^ge through the inteftines. No chemift but Hom-. 
hcfg has examined thefe matters. He obferved the 
phlegm obtained from the excrements, by diftillation on 
^ water-bath, to have a naufeous imell : by wafliing 
^nd evaporation, he obtained from them ft fidt which 
melted I&e nitrei and kindled voloooupjlftdflfeire^iw 
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This matter, by diftillation in a retort, afforded the fame 
produds as other animal fubftances. From putrid ex« 
crements he obtained an oil deftitute of colour and fmell, 
which did not gratify his expedations of feeing mercu- 
ry converted by it into filvcr. 

It is to be obferved, that the fecal matter examined 
by Romberg, was that of men fed upon coarfe bread 
and Champagne wine ; which had been required as a 
condition neceflary to the fuccefs of the achemical expe- 
riment he had been directed to make. The food muft 
doubtlefs peculiarize, in fome degree, the nature of the 
excrements, as thefe are nothing but the refidue of the 
food. An exa A and careful analyiis of the excrementitious 
matters of different claffes of animals, is one of the moft 
certain means of difcovering the phenomena of digeftion. 
Several celebrated chemifts are at prefent engaged in 
this purfuit. 
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CHAP. vm. 

Of Urine. 

T TRINE is a tranfparent, excrementicial fluid, of a 

lemon-yellow colour, of a peculiar fmell, of a fa- 

£ne tafte, feparated from the blood by two glandular 

tifcera that are caUed the reins, and from thefe convey- 

td into a refervoir univerfally known by the name of the 

bladder, in which it remains for fome time : it is a fort 

of lixirium impregnated witli the acrid matters of the 

aiumal humours, which, if too long retained in the bo- 

dj, might obftrud and tliforder the fundions of the 

fyftcm. 

Urine is a folution of a.great number of falts, and two 
^xtiadive matters. It varies in quantity and in qualities, 
according to circumftances. That of the human fpecies, 
which we propofe to examine more particularly, differs 
^m the urine of quadrupeds. Amojig other clafles of 
^i^mals the differences are ftill greater. The ftate of 
^c ftomach, and particularly the ftate of the humours, 
produce an infinite diverfity of changes on this fluid ; to 
^certain andeftimate which, a longferies of experiments 
^uMbe requifite, which have, as yet, only been poinded 
^^t as neceflfary. Here, therefore, we fliall fpeak only 
^ human urine as it is emitted in a ftate of health. 

"This fluid is, by good phyfidanSy diftinguiffied into 
*^o forts. The one called ctoUf v^' n offfoon after 

; kta!l&\ 
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meals : It is clear, and almoft entirely without tafte of 
fmell : it is far from containing fo many different prin- 
ciples as the other. It, again, is called urine of the 
blood, or of concodion, and b not emitted till after di« 
geftion: it is feparated from the blood by the reins; 
whereas the other fpecies appears to filtrate, in part, 
from the ftomach and the inteftines, direAly into the 
bladder, through the cellular tiflue, or the abforbent 
veflels. 

The date of the heahh, and more efpecially the d^f- 
pofition ot the nerves, modify the urine in a fingular 
manner. After hjfleric or hypocondriac fits, it flows 
copioufly ; it is then inodorous, infipid, ^nd colourlels. 
Difeafes of the bones and joints have confiderable in- 
fluence on this animal lixivium. It often depofites agreat 
quantity of matter, apparently earthy, but which, as we 
fliall hereafter fliew, coniills of lithic acid, and calca- 
reous phofphate. The fedimcnt of the urine of thofe 
who have the gout is of this fort. Fhyficians, particu- 
larly Heriflknt and Morand, have obferved, that when 
the bones are altered or foftened, the urine depofites a 
good deal of this matter. It even appears, that the u- 
rine of people in a good flate of health depofites a quan. 
tity of this matter, which conftitutes the bafis of bones; 
which is probably all of it that is formed in the body a- 
bove what is requifite for the nutrition and reparatioa 
of thofe organs. 

Many of the articles of food communicate fomeppcir* 
liar properties to the urine. Turpentine and-alparagiii- 
give it, the former a fmell of violets, the latter a Terr 
foetid fmell. The urine of people of weak fiobiach^ 
retains a fmell of their food : bread> gadic^ cmb i|» 
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6ap, and all yegetables, communicate each its pe-* 
culiar fmell to the urine. From thefe particulars, it 
appears, that an obfervation of the phenomena which 
urine exhibits, may be of confiderable ufe to the phyfi- 
cian in the praAice of his art. We mud, however, be« 
ware of imagining that, from fimple infpedion of the 
urine, it is pollible for the phyiician to judge of the di£- 
eafe and fex of the fick perfon, and of the proper reme- 
dies ; as fome empirics pretend to do. 

The urine of the human fpecies, confidered with re« 

fpe€k to its chemical properties, is a folution of a great 

many different fubftances. Some of thefe arefalts, fimi- 

lar to thofe of minerals, and, as Macquer thinks, proceed 

from the aliments, without alteration. Others of them 

ate matters of the fame nature with the extradive prin* 

ciples of vegetables : And lailly, fome appear peculiar 

to animals, and even to urine; — at lead, have not been 

found in any notable quantity among the products of the 

other kingdoms of nature, nor even in any other animal 

fubiUnces but urine. After explaining the procefTes 

employed to extradl thefe different matters from urine, 

^'c ihall give the hiilory of fuch of them as are peculiar 

to the fluid, and therefore have not before come under 

^"r notice. 

Urine ufed to be confidered as an alkaline liquor, or 
''^iwum ; but M. Berthollet has remarked, that it al- 
^^ys contains a greater quantity of phofphoric acid than 
^any other fait, and reddens the tindure of turnfole*. 
^is phyiician has obferved, that the urine of gouty 
People always contains lefs acid fait than that of people 
Vol. IV. C in 

^ Coldevilbin bid bcfine allcrtedy in hu Cw m fi ofSuritry^ that u- 
'^'^ conftafltl J fcddcoed ihc UnAr- 
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in a {late of perfed; health ; and that, during the fit of 
the gout, their urine is flill lefs acid than at other times. 
Hence he conjectures, that in gouty people the phof- 
phoric acid is not evacuated hy the urine, as in people 
in perfedt health ; that it lofes its way, (if the expreiffioQ 
may he here ufed) and, heing conveyed to the joints, 
there occaiions irritation and pain. This excefs of acid 
in the urine appears to maintain in folution in it, a quan- 
tity of calcareous phofphate. 

Scheele thinks the acid of urine not to be altogether 
phofphoric acid, but partly the fame with the acid of 
the calculus in the human bladder, which we call the 
lithic acid* This acid being fufceptible of concretion 
and cryftallifation, forms according to that celebrated 
chemift, the red cryftals that are dcpolited in urines 
as well as the brick-coloured precipitate obferved in the 
urine of feverifh perfons. The tophaceous concretions 
on the joints of gouty perfons, appear to be of the fame 
nature with the calculus, that is, to coniifl chiefly of 
lithic acid. 

Frelh urine, diftilled in the water-bath, affords a large 
quantity of a phlegm which is neither acid nor alkaline, 
but foon putrefies. As this phlegm contains nothing 
peculiar, urine is commonly evaporated by naked fire. 
In proportion as the water, which compofes more than 
fcven eights of this animal humour, is evaporated, the 
urine aflumes a brown colour : there is fcparated from it 
a pulverulent matter of an earthy appearance, which 
has been taken for calcareous fulphate, but is really a 
mixture of this fait with calcareous phofphate and lithic 
acid. This fait is of the fame nature with the bafis of 
bones, and the matter of the calculus in the bladder. 

When 
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When the urine has acquired the confiftency of clear fj- 
rup. it is then filtrated, and removed into a cool place, 
hthecourfe of a certain time, it depofitesfalinecryftals, 
confiding of muriate of foda, with two peculiar falinefub- 
fiances. Thefe laft falts are known by the name of 
j^k falls ^ native falts of urine ^ alkaline pbofpbates, ^c. : 
their properties fhall be examined in the following chap- 
ter. Several dififerent quantities of thofe cryftals may 
be obtained, by repeated evaporation and cry ftallifation. 
In thcfe fucceflive evaporations, a certain quantity of 
muriate of foda and muriate of potafh is cryftallifed. 
When the urine ceafes to afford faline matter, it remains 
in the ftate of a very thick brown fluid, a fort of mother 
water, holding in folution two peculiar extradtive fub** 
fiances. By evaporating this fluid to the confiftency of 
a foft eztrad, and treating the refidue with alcohol, 
Ronelle the younger difcovered, that one portion was 
Soluble in alcohol, but another fuflfered no folution in it. 
Thcfirft of thefe matters he has cdllcdfiiponaceous mat^ 
tf^r; the fecond extractive matter. 

The faponaceous fubftance is fomewhat faline, and 
fufcepiible of cryftallifation. It is diflicult to make it 
dry; and, even when dry, it attradls moifture from the 
aimofphere. In the retort, it aflTords a quantity of am- 
^niacal carbonate equal to more than half its weight, 
alitdeoily and feme ammoniacal muriate: Its refidue 

ft 

8i^« a green tinge to fyrup of violets. 

The extradive fubftance, which is foluble in water, 
though not in alcohol, dries as eafily in the water-bath 
**thc extra£ls of plants : it is brown/and not fo liable 
to deUquiate as the former fait : it aflTords, by diftillation, 
^ the ufual produds of animal matten. Sach, accord« 
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ing to Rouelle, are the charaderiftic and diftin^ye pro- 
perties of thefe two fubftances which form the extradof 
urine. To thefe particulars we may add, that this ce- 
lebrated chemift obtained from an ounce to an ounce 
and a half of extrad out of a pint of urine of concodUon ; 
whereas, the fame quantity of crude urine afforded him 
only one, two, or three grains. 

If, in (lead of fe para ting this extradt of urine into two 
dilHnd matters by alcohol, we diftil it altogether by na« 
ked fire, — it affords a good deal of aramoniacal carbo- 
nate, an animal oil, and a little phofphorus. Its coal 
contains a little muriate of foda, or common fait. This 
analyfis of urine (hows, therefore, that the fluid confifts 
of a large proportion of water, both phofphoric acid and 
lithic acid in a difengaged flate, muriate of foda, ful* 
phate of lime, calcareous phofphate, phofphate of foda, 
and ammoniacal phofphate, and two peculiar extra<5live 
matters which colour the fluid. With refped to the dark 
colour which it acquires in various difeafes, efpecially in 
all cafes in which the bile is affeded, I have difcovered 
that it is owing to the oily matter of the bile ; and that 
the extradl of this urine, thus altered in colour, when 
diffolved by alcohol, (that portion of it which is foluble 
in this menftruum) is precipitated from it by water. 

Urine, expofed to air, is altered the fooner, the hotter 
the atmofphere. Sediments are firfl; formed in it fimply 
\^y cooling : feveral faline matters are cryftallifed at the 
furface, and at the bottom of the liquor ; and amoog 
thefe, generally, a reddifh fait, which appears to bc of 
the fame nature ^ith the calculus in the bladder. No- 
body has obferved the fpontaneous alterations of tluti^ 
crementitial fluid with more attention than mj coUff 
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M. Halle. In the decptnpofition which urine fuffers 
when left to itfelf, he has diflin'guiflied feveral different 
periods at ^hich fediments or cryftals of a different na- 
tare are found depofited ; as alfo the changes which the 
flmd undergoes, in confequence of depofiting thefe fedi- 
mentsandcryflals. We cannot enter here into a detail 
of thefe particuliars, relative to the changes of the fluid, 
and the matters which it depofites; hut the reader may 
find them accurately defcribed in a valuable Memair, 
inferted among the Memoirs of the Royal Society of 
Medicine for the year 1779. We fhall only mention 
here the principal alterations which urine fuflers. Soon 
after it becomes cool, its fmell alters, becomes more 
pungent and even ammoniacal ; its colouring part is 
changed, and feparated from the reft of the liquor : at 
length the alkaline fmell goes off, and is fucceeded by 
another, not fo pungent, but more difagreeable and nau- 
feous : at lafl the decompofition is completely effected. 
Rouelle, the younger, has obfervcd, that crude ferous 
urine does not putrefy fo faft ; that its colour, when it 
is altered, is greatly different from that of urine of con- 
codion ; and that at lafl it is covered over with mouldi* 
nefs, like the juices of vegetables, and the folutions of 
animal jelly. M. Halle has obferved fome urines to 
become highly acid before palling into a (late of putrid 
decompofition. Urine evaporated, after being fiiifcred 
to putrefy for a year or more, affords fufible fait, as w"fll 
as freih urine : but it contains much more phofphoric 
acid in a naked flate, and effervefces with ammoniacal 
carbonate : a part of its ammoniac has been volatilized 
by the putre&dion. When it is evaporated, the fait 
that IS depofited on the fides of the vcflel is highly acid \ 

C ^vA 
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and to obtain a greater quantity of it, RoucUe, the young* 
er, diredts to add ammoniacal carbonate, till the effervef* 
cence entirely ceafe, and the acid be completely faturated. 
Quicklime and dry fixed alkalis inftantaneoufly de- 
compofe the faline principles contained in urine. No« 
thing more is neceffary, than to pour cauftic potaih or 
foda, or to caft quicklime — into frefli urine, in order to 
make it yield an infufTerable putrid ammoniacal fmelL It 
is by decompofing the ammoniacal phofphate, that thefe 
fubilances produce fuch a fmelL M. Berthollet has diC- 
covered, that lime-water produces, in fre(h urine, a 
precipitate from which phofphorus may be obtained. 
This phenomenon is occaiior»ed by the union of the 
lime-water with theexcefsof phofphoricacid: And the 
precipitate is formed, i. Of the calcareous phofphate 
that naturally exifts in urine, and was maintained in fo« 
lution only in confequence of there being an excefs of 
phofphoric acid ; 2. Of new calcareous phofphate, form- 
ed by the union of the lime that has been added with 
the acid that was before in a flate of freedom. M. Ber- 
thollet having obferved, that cauftic ammoniac likewife 
precipitates calcareous phofphate from urine, by neu- 
tralizing the naked phofphoric acid by which thtt fait 
was held in folution, remarks, that the weight of this 
precipitate, compared with that which is produced by 
lime-water, indicates the quantity of naked phofphoric. 
acid contained in the urine ; for, in fad, the ammonia* 
cal phofphate formed on this occafion remains diflblved 
in the fluid, whereas the calcareous phofphate produ- 
ced by lime-water is precipitated, as iufoluble, at the 
fame time with the calcareous phofphate naturally eic- 
ifiing in the urin^^J 

The 
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The acids produce no effcdls on frclh urine : but they 
fpeedily deprive putrid urine of its fmell ; aqd they, in 
the iame manner, dellroy the fmell of the fediments 
wluch it depofites in that (late. Urine when heated, in- 
ftantly diflblves the fediment that had taken place in 
coofequence of its cooling. 

Urine decompofes many folutions of metals. Lemery 
has made known, under the name of the rofe^ohured 
precipilaief a magma, of a rofe colour, that is formed 
bj pouring the nitric folution of mercury into urine. 
That precipitate is formed partly by the muriatic acid, 
aod partly by the phofphoric acid contained in the fluid. 
M. Brongniart has obferved, that fometimes this prepa^ 
ntbn takes fire by fridion, and that it burns with ra- 
pidity on burning coals, — phenomena which he afcribes 
to its containing a fmall^portion of phofphorus. 

Such is the (late of our prefent knowledge concern* 
iog the chemical properties of urine. Much yet remains 
to be done, before we can obtain all the information 
concerning this matter that analyfis is capable of fur« 
i^Dg. The feveral fediments that have been obferv- 
ed in urine, and fo accurately diftinguiflied by M. Hal- 
U, ihould be analyfed : The red or tranfparent faline 
concretions that are formed in it, and have been taken 
^J Scheele for lithic acid, fhould alfo be analyfed ; and 
^ like manner, the copious fediment which urine af- 
fords after fits of the gout, from perfons afiUdted with 
fionc, i^c. 

We ihall, however, in the following chapter, examine 
^^e feveral faline produds that urine affords, with the 
P^perties of which phy ficians ought to make themfelves 
^^U acquainted* ... 



CHAP. IX. 

Of the Ammoniacal Pbojpbate^ the Pbojpbate ofSodal 
and tbe Stone in the Bladder^ or the Litbic Acid. 

TXTE have feen, that urine contains certain peculiar 
falts. Thofe are combinations of phofphoric 
acid with ammoniac, foda, lime, and the acid bafe of 
the (lone in the bladder. Continuing to ufe, for thefe 
fubftances, the methodical denominations already men- 
tioned, we fhall fucceffively examine the ammoniacal 
phofphate, the phofphate of foda, and the lithic acid. 
As to the calcareous phofphate, we fliall defcribe its 
properties under the article Bones. 

The fait obtained from evaporated urine by cooling 
and reft, has been called in gtntxdX fuJibU fait ; becaufe, 
as we ihall immediately fee, it melts in the fire : it has 
been alfo called effential fait of urine ^ microcofmic fait. 
In this primary (late, it is a mixture of ammoniacal 
phofphate, of muriate, and of phofphate of foda, con- 
taminated with an extradive matter. Several chemifts, 
particularly Margraf, have been of opinion, that, to a- 
void the mixture of marine fait, the urine muft be fuf- 
fered to putrefy ; and the marine fait is, by the putre- 
faction of the urine, changed into phofphate. That o- 
pinion has been iince proved to be falfe : 120 pints of 
frelh urine afford, according to Margraf, about four 
ounces of ammoniacal phofphate, and two ounces of 
phofphate of foda. 

It 
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It is not eafy to eSed an entire reparation of thefe 
fibftances of which the foluble fait confifts, that is ob- 
ttioed by a firft cryftallifation, and was confidered by 
Schockwitz, Le Mort, Boerhaave, Henckel, and Schlofler, 
IS a fingle fait. To accomplifli this feparation, it has 
"beea lecommended to diflblve the fait in hot water, to 
eyaporate, and cryftallife it. But Rouelle the younger, 
and the Doke of Chaulnes, are the only chemifts that 
bafe mentioned a very great and uncommon difficulty 
with which the procefs is attended : Mod of the fait is 
carried off by the heat of the folution and evaporation, 
and about three fourths of it are loft. The Duke of 
Chaulnes has given a procefs for purifying it with as 
litde lofii as poffible : which confifts in filtrating the fo- 
lution, and leaving it to cool in clofe-ftopped veiTcls* 
By either of thefe manipulations, there is obtained, firft, 
a iait cryftallifed in rhomboidal tetrabaedral prifms, ve- 
7 much comprefled, which has been confidered as pure 
ammoniacal phofphate; and, above thefe firft cryftals, 
another fait, in cubes, or rather oblong fquare tables, 
very different from the former fait in ftiape ; this again 
basbeen taken for phofphate of foda. This laft fait, as 
ba8.beeD remarked by Rouelle the younger, may alfo 
l>t feparated, by taking off the efflorefcence that gathers 
<m the former fait, which is liable to no fuch alteration. 
Bat each of thefe faltsis a treble fait; the firft is form- 
ed of a large proportion of ammoniacal phofphate, and 
a little phofphate of foda: in the fecond the order of 
compofition: is inverted. 
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Of Pbofpbate of Ammoniac and Soda^. 

I DISTINGUISH by this name the fait that cryftallifes 
firft pure, which has been taken for phofphate of am* 
mdniac purified and cryftallifed firft during the purifi- 
cation of the fufibie fait. It is in the form of rhomboidal 
tetrahaedral prifms, much compreiled, and generally 
truncated in their length, and at the angles: in confe* * 
quence of thefe circumftances, the prifms are, in fome 
ineafure, hexagonal. There are like wife often enough 
found, according to M. Rome de Lille, from whom I 
take my defcription of this fait, longitudinal fegmentt 
of the prifms, of which fegments the fide that lies on the 
capfule is the broadeft ; it is alfo rhomboidal, and inter* 
feded by two diagonal lines, eroding at the iniddle. 
The tetrahsedral or odahaedral form afcribed to it, ap- 
pears only while this fait yet retains muriate and pboP- 
phate of foda. The power of communicating the oda** 
haedral form feems to belong peculiarly to the muriate o^f 
foda; for, when the former fait is diffolved in urine, 
and the liquor expofed to the fun, regular odahaedral 
cryftals are obtained in the courfe of a few days. The 
tafte of phofphate of ammoniac and of foda is at firft 
frefli, and afterwards urinous, bitter, and pungent : 
When heated with the blow-pipe on a burning coal, 
it fwells, diffufes a fmell of ammoniac, and melts, into a 
deliquefcent vitreous globule : When diftilled in a re- 
tort, the heat difengages from it fome very pungent 

and 

♦ In a methodical nomenclature of triple falts, the place of the word* 
which dcfign their bafcs ought to indicate their reciprocal proportion • 
the iir/l- named bafe is the mo& ^bundaul, r« 
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and cauftic ammoniac : the refidue is a very fixed and 
fofible tianipaTent glafs, which corrodes the retort* 
Maigraff fajs, that it is foluble in two or threo parts 
of diftilled water, and exhibits the properties of an acid. 
Rooelle affirms it to be a deliquefcent. M. de Morveau, 
again, thinks, that with the help of a good fire, it may 
be reduced into an unalterable vitreous ftate. M. Proud 
has difcovered, that this vitreous refidue is a combina* 
tioD of phofphoric acid with a peculiar matter which he 
does not feem to have known, and which is nothing but 
pbofphate of foda, as appears from the refearches of Tc* 
Tend modern chemifts. But it is to be obferved, that 
thb gla&, which ftill retains a portion of pbofphate of 
Ibda, is always opaque, or exceedingly liable to become 
fo : it is only the pure artificial ammoniacal pbofphate 
that a affords a very tranfparent glafs, like the phof- 
phoric acid alone. 

Fhoiphate of ammoniac and of foda is not liable to be 
altered by the adlion of air. 

It appears to be very foluble in water, only five or fix 
[Ws^f cold water being requifite to maintain it in fo- 
lution. Hot water, at the temperature of 170 degrees, 
decompofes it, and even volatilizes a part of its acid. 

Phofphate of ammoniac and of foda ads as a flux 
on Gliceous earth, aluminous earth, barytes, magnefia, 
and lime : Hut thefe vitreous compounds are owing to 
the phofphoric acid, and to the phofphate of foda ; for 
the ammoniac is difengaged before the fufion takes 
place. 

lime, and the two fixed alkalis, in a pure ftate, de« 
compofe ammoniacal phofphate, and feparate the ammo* 
»iac. Lime-water, poured into a folution of this falt^ 
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produces a white precipitate, ivhich can be nothing but 
calcareous phofphate. Alkaline and earthy carbonates 
likewife decompofe it, and feparate the ammoniac in 
the ftate of ammoniacal carbonate. 

The effeds of the mineral and vegetable acids on 
phofphate of ammoniac and foda, have not ai yet 
been examined with fufficient care. It muft depend on 
the various eledlive attradions which exift between the 
phofphoric acid and its alkaline bafes. We fhall treat 
of it when we come to treat of that acid. 

The fame is the cafe with refped to the alterations 
which phofphate of ammoniac and of foda fufiers from 
metals, and metallic oxides ; for thofe alterations de* 
pend entirely on the phofphoric acid. 

Phofphate of ammoniac and of foda, treated with coal, 
affords phofphorus. Bergman propofes the ufe of it as 
a flux, in aifays with the blow-pipe. 

0/ Pbojpbate of Soda and Ammoniac. 

We have defcribed the manner in which phofphate 
of foda and ammoniac is obtained. It was confidered 
at firft as a pure phofphate of foda, but always contains 
a little phofphate of ammoniac. It will be proper to 
give the dates of the different difcoveries concerning it, 
before we proceed to examine its properties. 

Hellot, in the year 1737, feems to have been the firft 
who mentioned it ; but he took it to be fulphate of Ume. 
Haupt, in the year 1 740, gave a better account of itf 
under the name oifal mirabile perlatum. Margraf dc- 
defcribcd it in the year 1745. Pott made mention of 
of it in the year 1757, but, like Hellot, took it for fuU 
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bite of time. Rouelle, the younger, examined it in 
be year 1776, and gave it the name oifufiblefak^ with 
I hafe tf natrum. Ail thefe chemifts perceived this 
alt to be different from the lad, chiefly by obferving, 
that it did not afford phofphorus with coal. But Rouelle 
lias diftinguifhed its properties better than any of the 
left. According to him, its cryftals are flat, irregular, 
tetrabaedral prifms, with one of the extremities dihasdral, 
and confifting of two rhomboids, the other adhering to 
the bafe. The four fides of the folid are two alternate 
inegular pentagons, and two oblong rhomboids, cut 
flope-wife. 

Phofphate of foda and ammoniac expofed to heat 
io a crucible, melts, and affords a white, opaque mafs. 
When heated in a retort, it affords nothing but phlegm, 
iirithout any acid or alkaline charadler ; and the refidue 
is an opaque glafs, or frit. 

In the air, this fait efflorefces, and falls all down into 
duft. 

It difiblves readily in didilled water, and cryftallifes 
hy evaporation : the folution turns the fyrup of violets 
green. 

Calcareous nitrate decompofcs it : a precipitate of caU 
careous phofphate is formed ; and the fupernatant li- 
quor affords nitrate of foda. 

This fait is equally liable to be decompofed by the ni- 
tric iblution of mercury. It forms a white precipitate, 
^hich, when dilUlled in a retort, affords a little reddifli 
i fublimate, and fome running mercury, and leaves in the 
hotlomof the retort, an opaque white mafs, adhering 
to, and combined with the glafs. This mercurial pre-> 
*^>P>tate fonns again phofphate of foda, when boiled 
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with a folution of carbonate of foda, and leaves the mer« 
cury in the flate of a brick-red powder. Such are the 
fadls which the younger M. Rouelle difcovered concern- 
ing this fait. M. Prouft, being engaged by that cele- 
brated chemifty whofe pupil he was, in a new examina- 
tion of this matter, mad^ a great m^ny experiments upon 
it ; of which the following are the principal refults. 
On lixiviating the reiidue of phofphorus, formed from 
fufible fait of the firft cryftallifation, from which he had 
obtained no more phofphorus but what was equal to an 
eighth part of the weight of the fait; the lixivium af- 
fordedy by evaporation in the open air, parallelogram- 
matic cryftals, an inch in length, and in the proportion 
of five or fix drachms to the ounce of the fufible ialt 
from which the phofphorus was formed. It is to be ob- 
ferved, that this proportion would not be fo great, were 
it not for the water that enters into the cryftals. This 
fubftance melts in the fire into an opaque glafs : it com- 
municates a green colour to flame : it efflorefces in the 
air: it decompofes nitrates and muriates, by difengaging 
the acids : it forms glafles with earthy matters, by fu- 
fion : it faturates alkalis, like an acid. From thefe fads 
M. Proud concluded this faline fubflance to be different 
in nature from all that he was before acquainted with,— 
to be combined with phofphoric acid, and ammoniac icE 
ammoniacal phofphate, — and to form, with foda, Rou— 
tWf^s fufible fait with a bafe ofnatrum. He obferved, tba^ 
it performed the fundions of an acid, and compared i^ 
to the boracic acid. On this idea, M. Prouft made ne%^ 
experiments on the fufible fait with a bafe of natruxXB, 
obtained by Rouellc*s procefs, above defcribed. 
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According to him, lime decompofes this fait ; having 
1 greater affinity than foda with the peculiar fubilance 
^luch performs in it the fundions of an acid. Lime* 
water poured into a folution of this fait, produces a pre- 
cipitate ; and the foda is left in folution, in a pure cauf- 
tkflate. 

The mineral acids, and even diftilled vinegar, decom- 
pofe it, in a way diredly contrary to this. Rouelle fup- 
pofed, that the fulphuric and the nitric acids did not a£l 
00 this (alt, becaufe they produced upon it no vifible 
change ; but M* Prouft, on mixing the fulphuric, the 
nitric, the muriatic, and the acetous acids, with a folu- 
^noffy/lblefak with a ba/e of natrum, obferved, that 
although there was no precipitate formed in thefe mix- 
toreSi yet the liquors, when evaporated and cooled, af- 
forded fnlphate and nitrate, muriate and acetite of foda : 
irhich proves, i. That the fait has been decom pofed by 
thefe acids : a. That it contains foda, as had been before 
. ihewQ by the younger Rouelle. As to the feparate fub- 
flaoce which was before in union with the foda, it is 
plain that it remains in folution in the liquors, together 
vith the new neutral falts. M. Prouft diftingui(hed it 
very plainly in the mother-water, obtained after the 
niixture of vinegar with the folution of the fufible fait, 
^ the cryftallifation of the acetite of foda. By pour- 
ing on that mother- water, eight or ten times its bulk of 
^cohol, the lad portions of the neutral acetous fait are 
Wved, and a magma is formed, which mull be wafhed 
Wh a new quantity of alcohol, and then diflblvcd in 
^i^Ued water. This folution of the magma, when eva* 
poiated in the open air, affords parallelogrammatic cr^f. 
^1 precifely like thofe which are obtained by waihing 
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the refidue of phofphorus, formed from fufible fait of 
the firfl cryftallifation, from urine. It is therefore^ ac- 
cording to M. Frouft, a peculiar fubftance, of the fame 
nature with the boracic acid, which faturates the foda, 
in fufible fait with a bafe of natrum. This difcovery 
feems to explain the reafon why this fait does not afford 
phofj^orus. To thefe particulars M* Frouil added, 
that It was a new fubftance, which exifted always ia 
true fufible fait, or phofphate of foda and of ammoniac, 
and communicated to the phofphoric acid the property 
of melting into a glafs ; and for this reafon, I gave il, 
in the firfl edition of this work, the name of the baje of 
pbojpboric glafs. But M« Morveau has fince been con- 
vinced, on fufScient evidence, that the pure phofphoric 
acid, obtained from phofphorus by deliquefcence, and 
confequently containing none of that fubftance, is fu- 
fible, by heat alone, into a folid and permanent glais* 
This feries of experiments which M. Proud made with. 
great caie, and of which the refults are particulady 
ftriking, induced Bergman to confider thisfubftanceas 
a peculiar acid : He gives a hifiory of it in the fecond 
edition of his DifTertation on Eledive Attradions, under 
the name of acidum perlatum^ derived, no doubt, from 
the denomination given by M. Haupt, in the year 1740, 
to fufible fait with a bafe of natrum. M. de Morveau 
h^s introduced it, as a diilinct article, into his Chemi* 
cal DivSlionary, under the name of the ouretic acid^ from 
the Greek name of urine, which affords it. But, fince 
M. Prouft's experiments, Bergman's Differtation, and 
tht compilation of M. de Morveau*s article, M. Klaproth 
has published, in M. Crell's Journal, an analyfis of/0- 
fMtfalt with a bafe of natrum s which annihilates this 

pretended 
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pretended peculiar acid, and (hews it to be nothing but 
phofpboric acid in combination with foda. Mr Klap* 
roth difcorered this truth by fuch another experiment 
as that of the younger Rouelle. On precipitating the 
folutioD cifufiblefali with a bafc ofnatrum^ by calca« 
reous muriate or nitrate ; the precipitate, which Rouelle 
had before mentioned as analogous to the bafe of bonica, 
lAually affords phofphoric acid by means of fulphurio 
acid. Mr Klaprotb adds, that, on iaturating phofpho- 
ric acid, obtained by the flow combuftion of phofpho- 
rus with foda, with a fmall excefs of the foda, there ia 
B ialt formed, precifely of the fame nature with Haupt's 
falperlaium^ or IXoMtXWsfu/iblefah with a baje qfnatrum ; 
and that, in order to obtain the fubflance defcribed by 
M. Frouft, nothing more is neceflary but to deprive 
tbit neutral fait of its excefs of foda, by vinegar, or to 
add to it a Uttle phofphoric acid« After this, we need 
not be furprifed to find Bergman representing the affini^ 
ties oi the acidum perlatumy as precifely the fame with 
tliofe of the phofphoric acid. This detail of particulars 
has been given by M. de Morveau, in a fupplement to 
the acids of the mineral kingdom ; and he grants, that 
after this, the ouretic acid, and ouretic falts, are no more 
to be mentioned* In addition to all thefe details, we 
have only to add further, in order to render the hiftory 
of this ialt complete, that phofphate of foda always 
contains a little phofphate of ammoniac, and th&t U|i3 
laft (alt a£ts a part in all the combinations into which it 
enters. 

It is very extraordinary, that phofphate pf foda is not 
decompofable by carbone, like amtnoniacal phofphate ; 
— that carbone cannot dep Ave the phofphoric acid, wheQ 

Vol. ly. P vci 
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in union with foda, of its oxigene. This bafc, therefore, 
renders this acid incapable of being decompofed by coal; 
although it does not ad in the fame way on the fulphu- 
ric» and various other acids. This is a ftriking excep- 
tion from the general law of the attradive eleAions of 
oxigene, of which no other inflance is yet known. It is 
not lefs remarkable, that an excefs of phofphoric acid, 
added to phofphate of foda, gives fo this compound, 
which, according to Mr Ellaproth, is the peculiar fub- 
ftance of M. Proud, the power of rendering fyrup rf 
violets green. 

M. de Morveau adds to the hiftory of phofphate of 
foda, that a folution of muriate of lead poured into a 
folution of this fait, produces a precipitate of phofphate 
of lead. This lad fait, by diftillation with carbone, afibrds 
phofphorus ; as M. de Laumont, infpedor of the mines, 
has difcovered with an ore from the mines of Huelgoet. 
From this it appears, in what manner corneous lead, the 
ufe of which, in the diftillation of phofphorus of urine, 
has been propofed by Margraf, may augment the quan« 
tity of the produdt, as we (hall explain in the following 
chapter. 

Of the Litbic Acid. 

The calculus or (lone that is formed in the human 

bladder, has long engaged the attention of chemifts and 

phyficians. Paracelfus, who gave it the barbarous 

name of dueJecb^ imagined it to confift of an animal re* 

iin, and compared it to arthritic concretions. Van Hcl* 

mont thought it a concretion formed of the falts of 

urine, and an earthy volatile fpirit ; and believed it tob^ 

4ji 
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of a very different nature from arthritic chalk, the foi- } 
mation of which was, in his opinion, owing to the thick* 
ening and acidification of the fynovia. Boyle extracted 
from it, oil, with a good deal of volatile fait. Boer- 
haave admitted in it the exiftence of an earth in union 
with volatile alkali. Hales extracted from it 645 tidies 
it% own bulk of air ; and out of 230 grains, obtained no 
more than 49 grains of refidue : He called it animal tar^ 
tar. Many learned phyficians, and efpeciaUy Whyte 
and Deften, have confidered alkaline matters as the 
true-Tolvent of the urinary calculus. Several even pro- 
pofed the ufe of the foap-makers' lixivium for that pur- 
pofe. But none of thefe notions was founded on an ex- 
ad analy (is of the calculus. Scheele and Bergman firit 
undertook fuch an analyiis. 

. The former of thefe chemifts difcovered, that the 

flone in the bladder confiils modly of a peculiar acid, 

to which we give the name of the litbic acid. 70 grains 

of the calculus in the bladder afibrded him, by didil- 

lation, 28 grains of this acid, in a dry and fublimated 

flate, — fome ammoniacal carbonate, and 12 grains of 

coal, which he found it very difficult to reduce to a(bes» 

jooo grains of boiling water diffolved 396 grains of 

the fame acid : This lixivium reddened blue colours ; 

but the grcateft part fcparated iu Imall cryflals by 

cooling.. 

Concentrated fulphuric acid difTolves the calculus, 
^ith the help of heat ; and piifTes, in confequence of 
.^flfcding this folution, into the ilate of concentrated 
l^lphureous acid. The muriatic acid doe§ not ad upon 
^^ the nitric dilTolves it entirely : nitrous gas and car- 
bonic acid are difengaged, while this laft folution is 
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taking place. This folution is red ; it contains a naked 
acid ; it communicates a red tindure to the ikin, and 
all organic tiifues : When tried with foluble barytic 
falts, it exhibits no mark of its containing fulphurie 
acidi — nor of lime, when tried with oxalic acid. Lime- 
water forms in it a precipitate, which diflblves, with- 
out effenrefcing, in acids. Cauftic alkalis, according 
to Scheele, difiblve the calculus: thefe folutions are 
precipitated by lime j looo grains of lime-water diflblve 
537 of any of thefe precipitates ; and ammoniac, in a 
large proportion, ads in the fame manner on the cal* 
cuius. That celebrated cbemift alTerts, that the bricks 
coloured fediment in the urine of people in a fever, it 
of the fame nature. Although Scheele found no lime 
in the ftone of the bladder, yet Bergman obtained fome 
from it, by precipitating the nitric folution with ful-» 
phuric acid, and calcining the refidue of the fame fa-i- 
lution. Bergman likewife difcovered in the calculus, « 
white fpongy matter, infoluble in water, acids, or al- 
kalis : The incinerated coal of this fubftance, of which 
the quantity was fo fmall that he could not afcertaio iti 
nature, is not even foluble in nitric acid. 

From this analyfis by two fuch celebrated philofb- 
phers, which has been again and again repeated bj 
different chemiils, the ftone in the bladder appears to 
be of a different nature from the earth of bones. Tet 
Mr Tennant, Fellow of the Royal Society of London, 
has found in the bladder, ftones which loft only two 
thirds by calcination, and whofe refidue melted into 
an opaque glafs by cooling. Thefe niuft therefore hav^ 
contained a pretty confiderable quantitpr of calcareous 



As to the litbic acid, — ^the properties ivhieh it is 

known to pofiefs, are, 1. That of beifi^^ cdflcset^ and 

cr/ftalline : a^ That of being almdft infoluble in \l'ater, 

but vMtt foloble in hot than in cold s^atet : j. Thsit of 

Wing feloble in liittic acid^ from which it abforbs o&i- 

gene, and foMiingi after this folutiori, a deliqueibent 

red maft, which communicates a colour to many bb- 

At^s: 4« That of combining with earths^ and mdtallic 

oxides ; and forming with them peculiar neutral fahs, 

which we call ammoniacal lUbiate^ Htbiate of copper ^ €AU 

coreous Htbiate^ Htbiate ofpotafb^ Htbiate of foda^ &c, 

5. The property of preferring, in its attradions, alkalis 

to earths: 6. Laftly, that of yielding thefe bafes to the 

weaker of the other acids, even to the carbonic acid, 

which renders the calculus infoluble by allcaline carbo- 

flstes ; this laft property is peculiar to this acid. But* 

3sM.de Morveau has very well obferved, much remaids 

to be done before we can obtain a fufficient knowledge 

ofthe fithtc acid ; and, I may add, even before we can 

detennine whether it be not a modificaf ion of fome o- 

deracid ; which may be fufpeded from what we know 

concerning the relations of the vegetable acids to one 

another, and the identity of the pretended acidumper^ 

fotum and ouretic acid, with the phofphoric acid. 

M. de Morveau thinks the concretions at the joints, 
^liich phyficians have conlidered as of the fame nature 
with the calculus of the bladder, to be, in their na« 
(ure, very different from it. But his opinion is found- 
ed only on fome experiments of Schenckius, Pinelli, 
and Whyte, which were far from being performed 
with due accuracy and attention : And the obfervations 
^ffioerhaave^ Frederic Hoffman, Springsfield, Alfton, 
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XiCger, &c. concerning the good ^fieds of alkaline wa- 
ters, foap, and lime-water, in arthritic and calculous 
cafes, have, with me, greater weight in eftablifliing the 
analogy between thefe two forts of concretions, than 
the others in deftroying it. There is, however, no re- 
fufing to agree with M. de Morveau, that experiments 
only can determine the queftion. This is a new proof 
of the beneficial influence of chemical refearches on the 
fcience of medicine, and the advantages which it may 
derive from them *. 

CHAP. 



* It 18 related by M. Rzring, in the Memoirs of the Academy o 
Stockholm* for the year i 783 ; that the concretions expedorated h^ 
an old man fubjcd to the gout, were found to be of the natare of boi^ 
or phofphate of lime. 

In the firft volume of the Medical Communications of London, 
^nno 1784, Dr Watfon relates, that arthritic concretions were foassd 
to be foluble in the fynovia, and to mix ealily with oil and water ; pro* 
perties not belonging to the calculus — H. 
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CHAP. X. 

OfKunckeVs Pbojpborus, 

pHOSPHORUS is one of the moa combuilible fub- 
fiances known. As it was firft extra<^ed from 
urine, and as the matter which affords the mod of it, 
is ammoniacal phofphate, it feems therefore mod fuit«> 
tble to give the hillory of this inflammable fubdance 
in this place. 

The difcovery of phofphorus is owing, according to 

Uiboitz, to an alchemifl of the name of Brandt, a citi* 

^Qof Hamburgh, who found it out in the year 1667. 

KuDckel, to gain the knowledge of the procefs, aflbci- 

Atedwith a man of the name of KrafTt : But Krafft not 

communicating to him the fecret, Kunckel refolved to 

fcarch for it himfelf ; and after many experiments on 

urine, from which he knew it to obtained, he at la(t 

pnxluced phofphorus, and was confidered as being truly 

the difcoverer of it. Some alfo afcribe the honour of 

this difcovery to Boyle, who, in the year 1680, adlual- 

Jy gave a fmall quantity of it into the hands of. the Se- 

cretary to the Royal Society of London. But Stahl af. 

^<^rts, that Krafft had told him, that he communicated 

hisprocefs for making phofphorus to Boyle. Boyle 

Communicated his procefs to a German, whofe name 

^^ Godfreid Hankwitz, who had an excellent laborato- 

^ at London, and was the only man that prepared 

D 4 phofpuoru^^ 
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phofphorus, and fold it, through all Europe. Although, 
between the year 1680, and the beginning of the pre« 
fent century, there were produced many receipts for 
making phofphorus, and, among others, Boyle's, Krafft's, 
Brandt's, Homberg's, Teichmeyer's, Frederic Hoffman's 
Niewentyt's, and Wedelius's ; yet no chemift had hi« 
therto prepared it openly ; and the preparation was ftill 
quite a fecret, when, in the year 1737, a foreigner ofEer- 
ed to communicate, at Paris, an infallible procefs for 
making phofphorus. The Academy named four cbe- 
mills, Meflrs Hellot, Dufay, Geoffroy, and Da Hamel, 
to try the procefs in the laboratory in the King's gar- 
den. The procefs fucceeded. The minifter beftowed 
a reward on the difcoverer; and Hellot gave an accarate 
account of the procefs^ in a Memon*, inferted among 
the Memoirs of the Academy for the year 1 737. ThiK 
procefs cohfifts in evaporating five or fix hogfheads oC 
lirine, till it be reduced to a granulated, hard, blacky 
gliftering matter, — calcining the refidue in an iron por, 
red-hot in the bottom, till fuch time as it ceafe to 
fmoke, and take the fmell of peach-flowers, — lixivc- 
ating this matter with, at lead, twice as much hot 
water,-— and drying it, after decanting off the wa- 
ter. Three pounds of this matter muft be mixed witb 
a pound and an half of coarfe fand, or pounded ftone- 
ware, and four or five ounces of powder of charcoal 
of beech. This mixture is to be moiftened with half 
a pound of water, and introduced into an Heffian re- 
tort. The matter is a/fayed, by making a poitiooy of 
it red-hot in a crucible : If it exhibit a viole^ flame, and 
diSofe a fmell of garlic, it will afford phofphorus. The 
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tetort is placed in a furnace made on purpofe ; and z 
large balloon, abont one third of which mud be filled 
^rith water, adapted to it. The balloon mull be per- 
forated with a fmall hole ; and Hellot confidered this 
as one of the manipulations that are the mod neceflkry 
for tbe fuccefs of the operation. Three or four days 
ifter the apparatus has been fet up, a moderate fire is 
Uodkd under it, to dry the furnace and the lutings : 
bj degrees, the fire is augmented, and it is kept for 
fifteen or twenty hours in this ft ate. The {rfiofphorns 
does not diftil till fourteen hours after the beginning 
of the operation, which laffs, in all, twenty-four hours. 
There arifes, firft, a large quantity of ammoniacal caT« 
honate, a part of which is diflblred by the water in 
the balloon. Volatile or aeriform phofphorus palTes, 
i^t, in luminous vapours : the true phofphorus then 
niDs, like an oil, or melted wax. When it ceafes to 
p^ the apparatus mud be left to cool for two days. 
The luting muft then be taken off; and water added, to 
kofeo the phofphorus adhering to the fides of the re« 
ceirer : It is now melted in boiling water ; for which 
purpofe, it is cut into fmall pieces, which are introduced 
into the necks of matrafiTes^cut towards the middle of the 
hody into the form of a funnel, and immerfed in boil- 
ing water* The phofphorus melts, is purified, and ren- 
dered tranfparent by the feparation of a blackifii mat- 
ter winch rifes above it. It is then put into cold water^ 
^here it congeals ; and it is now thrufl out of the ma«4. 
trafles with a fmall flick. — Such, in fhort, is the procefs 
defcribed by Hellot. The tcdioufnefs of the operation 
^dered it from being repeated by any chemtfts Ibut 

RbtteUcy 
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Rouelle, the elder, who, in bis courfes of chemlftcyi went 
through it feveral times with fuccefs. 

Iq the year 1 743, Margraf publifhed, in the Memoirs 
of the Academy of Berlin, a new method for making, at 
oncej a pretty large quantity of phofphorus, eafier than 
had been done before him. In this procefs, the corneous 
lead which remains from the diftillation of four pounds of 
minium^ and two pounds of ammoniacal muriate, is mix* 
ed with ten pounds of extradl of urine, of the confiften- 
cy of honey. A pound and a half of powder of charcoal 
is next to be .added to it. The mixture mud be dried in 
an iron pot, till it be converted into a black powder. This 
powder is to be diftilled in a retort, in order to extrad 
from it, by a graduated fire, the ammoniacal carbonate, 
the foetid oil, and the ammoniacal muriate which it con* 
tains. Care mud be taken, however, to urge it with fire 
no farther than juft to miikc the retort red-hot. The 
black friable refidue of this dillillation, is the matter 
from which the phofphorus is extra died. It is aflayed, by 
caAing a little of it on burning coals. If it diiTufe a 
fmell of garlic, and a blue phofphoric flame, it may then 
be confidered as well prepared. A retort of Hefllan or 
Ficardy earth is filled three-fourths full of it, and well 
luted. This veifel is then placed in a reverberating fur* 
nace, with a dome, and an iron chimney, fix or eight 
feet high. A middle-flzcd receiver, perforated with a 
fmall hole, and half full of water, is fitted to the retort. 
The joinings mufl be luted with fat-lute, and covered 
>\ith fillets of cloth dipped in white of eggs, and lime : 
A brick-\\all mud be ruifcd beiwecn the furnace and 
the receiver; and after this apparatus has been fuffer* 
rd to dry for a day or two, the didillation may be car* 

ried 
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ried on 1)j a properly graduated fire. This operation 
lafts from fix to nine hours, according to the quantity of 
the matter to be diftilled. The phofphorus, thus ob- 
tained, 18 redified by diftiUing it by a very moderate 
fire, in a glafs retort, with a receiver half*full of water. 
Ahnoft all chemifts have repeated MargraPs procels 
fucce&fully : and it was the only one in ufe, till, within 
tbefe few years, another was difcovered, which confifls 
in feparating the phofphoric acid from borles ; as we 
ihaU mention when we come to fpeak of folid bodies. 

It appears that the only thing in which Margraf's 
piocefs differs from Hellot's, is in the addition of the mu- 
riste'of lead, and the divifion of the operation into two. 
Bat what is of mod importance in the ingenious chemift 
of Berlin's procefs, is, that it determines the nature of 
tbefabftance contained in urine, which ferves for the 
formation of phofphorus. By diftiUing a mixture of 
fufibk Jah with charcoal, he obtained excellent phof- 
pboms; and he obferves that the urine from which he 
bad extracted that fait would yield no more of this com- 
buftible fubftance. That fubftance, therefore, which 
contributes to the formation of phofphorus, muft be 
sconftituent part of fufible fait ; and indeed phofpho* 
^usis eafily obtained by fliftilling two parts of glafs ob- 
t^ned from the decompoficion of fufible fait in a re- 
tort or crucible, with one part of powdered charcoal. 
^is operation requires much lefs time, and much lefs 
fire, than any we have yet dcfcribedj for, according to 
M Prouft, the phofphorus is ready to run in quarter of 
a^ hour. This, doubtlefs, is the beft procefs that can 
*^c ufed to obtain phofphorus of urine. But there are 
«^vcral obfervations to be made on this head : i. The 
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vitreom relidue, remaining after the decompofition of 
ammoniacal muriate by firCp not being pure phofphorlc 
acid» but phofphoric acid in combination with phof- 
phate of foda, which is not decompofable bj coal, ot\\j 
a very little phofphorus can, therefore, be obtained by 
employing this refidue, — an ounce of it affording no 
more than a drachm, and often lefs : 2. When fufibk 
fait is prepared in any large quantity by evaporation 
and cooling, it is found to be mixed with a confiderable 
proportion of phofphate of foda, which affords no phcff* 
phorus. Thefe two obfervations may be, therefore, con- 
iidered as explaining, why fo little of this combuftible 
body is obtained by the diftillation of fufible fait withooal*. 
Perhaps, fufible fait in its original date, or the mixture 
of ammoniacal phofphate with phofphate of foda, if di-« 
fliiled with coal and muriate of lead, would afford mor^ 
phofphorus; for muriate of lead appears to be capable 
of decompofing phofphate of fuda. 

Phofphorus, by whatever of thefe proceiles obtained, 
is ftill the fame. When very pure, it is tranfpafeof, 
and its confidency like that of wax. Its cryftallifes b/ 
cooling, into brilliant plates of a micaceous appearance. 
In hot water, it melts a confiderable time before the 
fluid be heated to ebullition. ^ It is highly volatile, and 
rifes in a thick fluid by a moderate heat. In contad 
with air,^ it exhales a thick fmoke from every part of its 
furface : this vapour diffufes a flrong fmell of garlic, and 
appears white in day-light, and in the dark very lomi- 
noui. It is a flow inflammation of the phofphorus from 
which it proceeds ; and when left for any time expofed. 
to the air, phofphorus is gradually confumed, and leaves 
as a refidue a peculiar acid, the properties of which w& 
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Brill afterwards examine. This flow combuftion never 
lakes place but when the phofphorus is in contact iw^th 
lir : Nay, to render it very luminous^ a heat from twelve 
to fifteen degrees of Reamur's thermometer, or about 
fizty-thite degrees of Fahrenheit* s, is requtiite ; al- 
though the inflammation may take place under that tem- 
pentore. This inflammation is not accompanied with 
heit, nor does it kindle any other combuftible body. 
But when phofphorus is expofed to a dry heat of 24 de- 
pecs Reaumur, or 86? Fahrenheit, it kindles wkh de« 
crepitation : it bums rapidly with a very lively white 
flame, mixed with yellow and green, and deftroys very 
fpeedily any combuftible body that comes within its in- 
fluence. The vapours which then exhale from it are 
verj copious, white, and very luminous in the dark. 
Tkis rapid combuftion takes place with a very ftrong 
best, and a very fparkling light, in a receiver full of 
tiul air. 

In thefe two different forts of combuftion, phofpho* 
nu leaves different refidues. The firft affords a liquot 
sighing more than twice as much as the phofphorus 
^ployed on the occafion, which we call the pbofpborous 
(^ The fecond gives a very deliquefcent and foluble 
vkite, concrete matter, which is the pbojpboric acid. 
This laft was thought to refemble the acid and fluid re- 
fidue of the firft combuftion, or the flow inflammation. 
But the two acids exhibit real differences in their combi- 
QitbDa,as was firft obferved by Margraf, and has been 
fliewn by M. Sage, in the Memoirs of the Academy 
for the year 1777- We will fpeak more particularly of 
^ihcfe differences in the hiftory of the two acids. 
The combuftion of phofphorus was confidered by 
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Stalil as the difengagement of the phlogifton which be 
thought to be combined with muriatic acid ^ in that coin* 
buftible body. M. Lavoifier, in order to diftinguilh what 
happens in this combuftion, kindled, with a red-hot 
iron, a quantity of phofphorus in a bell-glafs immerfed 
in mercury. He obferved, that no more than a given 
quantity of this matter can be burnt in a certain bulk of 
air;, that the quantity amounts to one grain of phofpo- 
rus to (ixteen or eighteen cubic inches of air; that, after 
this combuflion, the phofphorus is extinguifhed^ and 
the air rendefgd unfi^ to contribute to the combuftion 
of a new quantity of phofphorus; that the bulk of the 
air is dimini(hed, and the phofphorus converted int 
u hite, fnowy flakes, which fix on the fides of the bell-^ 
glafs: Thofe flakes are equal to twice and one half mor^^ 
the weight of the phofphorus from which they ar« 
formed ; and this increafe of the weight of the phofpho-* 
rus correfponds exadlly to the diminution of weiglit 
which the air has fuffered, and is owing folely to the 
abforprion of phofphorus by the oxigene. In fai^, the 
white flakes are concrete phofphoric acid, produced by 
the combination of phofphorus with the oxigene, or bafe 
of vital air, contained in the atmofpheric air which has 
contributed to the combuftion of that inflammable fub* 
ftance. The theory of this fubflance is the fame with 

that 

* Stahl, in feveral of his works, has afTerted, that' ^hbfphoroS 
may be compofed by combining muriatic acid l^ith pklogiftoa* 
Margraf engaged in a feries of experiments with a view to j4iH# 
in which he treated various combinations of the muriatic acid witi*> 
combultible matters; but could never fucceed. He has evea fhevift* 
in a fatiJadtory manner, that the acid formed by the .baraiog o*^ 
this combultible body, is very dtnercnt from that of marine fait; a»^ 
nil chemiits are oow of the lame opinion. — F. 
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that of fulphur ; and it is therefore unnceflUry to make 
any addition here to what was faid on that head, in the 
mineral kingdom. We (hall only obferve, that of all 
combuftible bodies, phofphorus feems to difengage the 
greatefl quantity of caloric and light from vital air, and 
that it abforbs the oxygen in the mod folid date. 

Phofphorus beconies liquid in hot water. Vital air, 
paflcd through phofphorus thus liquefied in water, 
boms it, and reduces it into the date of phofphoric a- 
cid. 
\ Phofphorus, though not foluble in this fluid, yet faf« 
fers, by degrees, an alteration in it. It lofes its tranf- 
parcncy, becomes yellow, and is covered over with an 
ffflorefcencc, or coloured duft. The water becomes acid, 
>nd appears luminous when (haken in the dark. The 
phorpboms is then flowly decompofed. 

Cauftic fixed alkalis diflblve phofphorus, with the 
help of a boiling heat. While this combination takes 
place, there is a foetid gas difengaged that was firft dii- 
^orercd by M. Gingembre, and poflefles the Angular 
property of kindling with an explofion, when brought 

• 

iQtocontad with atmofpheric air, and more inftantane- 
oufl/ ftill, when brought into contaft with vital air. 
'f his elaftic fluid coniills of phofphorus diflblved in hy- 
^genous gas ; and the hydrogenous gas is produced by 
^hc decompofition of the water. We call it pbofpborat^ 
^d bydrogcnout gas. 

Sulphuric acid, didilled in a retort, with phofphorus, 

•*^*ns it almod entirely, but without emitting any 

***itie. Concentrated nitric acid acts upon it with vio- 

^^'^cc, and, if the phofphorus be hot, kindles it fudden- 

y^ When this experiment is made in a retort, with 

1 V--^ vxuvc 
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nitric acid not very highly concentrated, the phofpho- 
rut burns flowly, robs the nitric acid of its ozigene, and 
forms phofphoric acid. This procefs was defcribed by 
M. Liavoifier in the year 1789. 

The muriatic acid does not adl in a fenfible degree 
on phofphorus ; but the oxigenated muriatic acid bums 
it with great cafe. 

If phofphorus be dipped in the oxigenated muriatic 
acid gas, it kindles inllantly, and burns with noife. 

Kitric (alts, with the help of a gentle heat, kindle it 
with great rapidity. 

Sulphur and phofphorus combine, according to MtN 
graf, by fufion and diftillation. The refult is a folid 
compound, of a foetid fmell, which burns with a yellow 
flame, and, in water, fwells, and communicates to it 
the acidity and fmell of alkaline fulphures ; which pro- 
perties (hew, that tfaefe two bodies re.a£t on each other 
in a peculiar manner, as their union feems to occafion 
the decompofition of water. M. Pelletier has obferved, 
that fulphure of phofphprus, or phofphorus of fulphur, 
denominations that mark the reciprocal proportions of 
thcfe two bodies, is infinitely more fufible than either 
the one or other of thefe bodies apart. 

Phofphorus does not combine fo well as fulphur, with 
metals, though there be, in many particulars, a ftrong 
analogy between phofphorus and fulphur. Margraf 
attempted to furm thefe combinations by diililling each 
of the metallic fubdances with two parts of phofphorus. 
None but arfenic, zink, and copper, exhibited peculiar 
pheoomeua. None of the other metals was at all al- 
tered by the phofphorus^ which was partly burnt or fub- 
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fimatodin the lecdver, without fufiering any difcernible 

Fbofpboras fublimated with arfenic, aflforded that ce« 
lebnted cbeaiift, a matter of a beautiful red colour, not 
YiiiQce lealgsr. 

Ziiic,dift]Ued twice in fucceffion with this combuftible 
fiiMiBce, afibrded yellow flowers, punduated and very 
1^ The fublimate, when expofed to the adbn of 
fire, ander a red muffle, kindled, and melted into a 
tnofparent glafi, like that of borax. 

Copper, treated in the fame way with phofphoru?,* 
Mits brilliancy, and became very compadt. Its weight 
ma incieafed 'fixteen grains in the half drachm, and it 
iKimt when expofed to flame. M. Pelletier has obferv* 
td, that copper combines very well with phofphorus, 
iiod that the refult of this combination is a fort of grey 
art, brilliant, granulated, very hard, and very difficult 
to melt. To thefe compounds into which phofphorus 
^oten unaltered, we give the name oi pbo/pbures of cop- 
per, zinc, arfenic, iron, &c. M. Pelletier in his en-- 
^ories concerning metallic phofphures, followed a ve- 
fy different method from Margraf. To eSeft thefe 
combinations, he mixed the metals with the vitreous 
pWphoric acid and a little coal. In proportion as phof- 
phorus is produced by the aSion of the coal, it com- 
bines with the metal. In this way, he has been able 
^0 melt platina with great eafe, and to form a phoC> 
pbate of platina, that will help to purify this ufeful 
metd. 

The Marquis de Bullion and M.' Sage have defcribed 
^ temarkable alteration which phofphorus fuflfers in me- 
^k; folutions. The firfl of thefe chemifts difcovered* 
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that (inall pieces of phofphorus, introduced into fola* 
lions of gold, filver, copper, kc. were gradually cover* 
ed with a cruft, or a fort of bright metal cafe, Thefe 
elegant experiments (hew, that phofphorus has a greater 
affinity with oxigene than feveral of the metals, and is 
capable of reducing their oxides. Bergman has efta- 
bliflied it as an unqueftionable fa£l, that the arfenic 
acid is blaclcened and reduced into the ftate of arienic 
when heated with phofphorus; which, at the fame time, 
as it deprives the feml metal of its oxigene, is conver- 
ted into phofphoric acid. 

Phofphorus is foluble in all oils ; and renders them 
luminous. Spielman has difcovered, that it diflblvei ia 
alcohol, and that the folution emits fparks, when poured 
into water. In this, operation, a part of the phofphorus 
is precipitated in a white powder. 

Phofphorus has not yet been much ufed, either in me* 
dicine or in the arts. Meffrs. Menzius, Morgenftero, 
Hartman, &cc. fay, that they have found it produce 
good effeds in malignant and bilious fevers, when the 
ilrength has been exhaufted, and in the miliary fever. 
Some authors have recommended it in the fcarlet fever, 
the peripneumony, rheumatic pains, epilepfy, &c.; but 
though, in Germany, feveral diifertations have appear- 
on the medicinal virtues of phofphorus taken internally, 
yet nothing can be affirmed as certain on this head, till 
experience fhall pronounce concerning it in a more de- 
cisive manner. 
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CHAP. XL 
Oftbe Pbojpboric and the Pbojpborous Acid. 

npHE phofphoric acid has been fo called, becaufe it 
was thought to ezift ready- formed in phofphorus^ 
from which it is obtained by combuftion. But M. Li^ 
voider has proved this fait to be a combination of phof- 
phorus with oxigene. — There are four different proceffes 
for obtaining this acid. The firftconfifts in burning phof-* 
phorus haflily» under bell-glafles, full of atmofpheric air» 
andimmerfed in mercury, by the heatof aburning^glafs, 
or by touching it with a red-hot iron* Care mud be tak- 
en, to put a little water on the (ides of the glaffes before 
the procefs commence. This procefs, invented by M. 
Lavoifier, affords, in a fhort time, a quantity of pbofpho^ 
lie acid, mixed with a fmall quantity of unburnt phof*- 
phorus, — that is, of acid in part phofphorous^ Vital air 
may be ufed in the aft of combuftion. In truth, the in* 
flammation is fo rapid and fo violent, as often to break in 
pieces the glaffes with a noife. The procefs affords phof-* 
phoric acid. 

The fecond procefs, which we owe to Me^rs Woulfe 
s^nd Pelletier, is performed by palling a dream of vital 
air through phofphorus melted under water. 

In the ihiid, given by M. Lavoifier, the phofphorus 
is burnt by means of nitric acid, not very ftrong* ■ ■ ■'■ « 
•Both thefe proceffes produce phofphoric acid* 
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The fourth procefs, a flow combuftion, which has been 
improperly called the formation of phofpfaoric acid by 
deliquium^ is very well defcribed by M- Sage.— Sticks of 
phofphorus are placed on the (ides of a glafs funnel, the 
ftalk of which enters a bottle ; and its bafe is covered 
with a capital, the extremity of which remains open. A 
tube of glafs is put into the neck of the funnel, ^o pre« 
vent the phofphorus from efcaping, and to afford, at the 
fame time, a paflage, through which the air, dilplaoed 
by the acid^ may move oflf. Care muft be taken to 
keep the flicks of phofphorus from touching each other, 
and to prevent the temperature of the place in which 
the apparatus ftands from rifing above fizty degrees ; o- 
therwife the phofphorus may probably deflagrate. Ill 
•more ot lefs time, there is obtained by this procefii 
for every ounce of phofphorus, three ounces of acid, 
which is colleded and flows, by degrees, into the water 
in the bottle : it is phofphorous acid. 

Thefe four procefles afford acid of phofphorus, in two 
different dates, according as the phofphorus is either not 
decompofed, or entirely burnt and faturated with oxi* 
gene. Thefe two acids between them, exhibit pheno* 
mena, which may be compared tothofeofthefulphuric 
and the fulphureous acids.— Such is the origin of the dif- 
ferences between the refults obtained by Meflrs. Sage 
and LavoiHer, in the combinations of this acid, which 
are related in the Memoirs of the Academy for the year 
1777, as already mentioned. We dillinguifti the former, 
that in which the phofphorus is faturated with oxigene, 
by the name of the phojpboric acid ; and the fecond, 
which is not entirely faturated with oxigene, we call 
the pbofifborous acid. 

Of 
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TnLZ phoTpboric acid, obtained without the additKHi 
of water, and in vital air, is in the form of white 
flakes, fnowj, light, deliquefcent, aad of a veiy flrong 
acid tafte. When expofed to the air, it fpcediljr attra£l9 
BnftoTc. When brought into contaA with a little wa- 
fcr, it tafily melts, and affords a white fluid, without 
fDiell,ofanoiIy confiftency, very ponderous, of a taflo 
ftnmgly add, aod capable of chaagiog blue vegetable 
cotonn rapdly iato red. If expofed to the adion of fire 
intiKon, it afibrds a pure phlegm : the acid then con- 
ceatntei, sod becomes even more ponderous than the 
iBlpboricacid: it affumes, by degrees, confiftency and 
^ity} it is then like afoft extras. Laflly, when urged 
vhb a violent heat, it melts, into a tranfparcnt glafs^ 
vbicb is bard, highly eledric, and infoluble, but exhi- 
Utsnone of the properties of an acid. It appears, that 
tUilblid vitveous ftateof tbephofpboric acid, bowing 
to 3 more intimate combination taking place between 
ibe acidifiable bafe and the osigene, and to the fepa- 
ntion of a part of the latter. This idea, of a more in- 
timate adherence taking place between the ox^eae 
and the acidifiable bale ia phofphoric glalj, which, as it 
i} no longer acid, merits the name of vitreous pboj^bo- 
rie oxidt, is confirmed> when we ob&rve how difficult 
' it is to obtain from it pholphorus, with the help of coal, 
and how firong a beat muft aA on this mixture, to pro- 
duce the dcfired effect. 

Phofphoric acid obuincd by flow combuftion, or phof- 

pborous acid, when heated in an open vefiel, emits, from 

tiaie to tiqie, a faint flame, which is owing to its ftiU 
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retaining a reiidue of phofphorus that has not been all 
burnt, and the flame is accompanied with a fmell of 
garlic. It then is concentrated, becomes dry, and at 
laft melts like the former acid. 

The concentrated phofphoric acid vtxy fpeedilj at* 
trads moifture from the atmofphere. It combines with 
water,- with the help of heat : it combines with a great 
many fubftanc^; and, in its combinations, exhibitt 
fome peculiar phenomena. 

The liquid phofphoric acid does not appear to have any 
power over filiceous earth, according to theexperimenti 
ef Bergman and M. deMorveau: But it has been (hewn 
by Dr Frieftley and Mr Ingenhoufze, to aft on glafs. 

The blow-pipe makes it bubble with aluminous earth. 
Phofphoric acid, when melted in Heflian crucibles, has 
been remarked, by M. de Morveau, to communicate to 
them a tranfparent vitreous covering. 

It combines with barytes, and feems to prefer it to 
all other bafes but lime, if the affinities of this acid have 
been rightly marked by Bergman. The properties of 
bary tic phofphate are dill unknown. 

The phofphoric acid dinblves carbonate of magnefia, 
with efTcrvefcence. The fait which it forms with this 
fubftance is fcarce foluble. A concentrated folution of 
it affords, by reft, in the fpacc of four and twenty hours, 
fmall flat needle cryftals, very flender, feveral lines in 
length, and cut obliquely at the two ends : it often takes 
the form of a tranfparent jelly. Ihefe cry Hals of phof* 
phate of magneda, when expofed to a gentle heat, fall 
fnto powder. According to M. Lavoificr, the fulphuric 
acid decompofes this fait. 

phofphoric acid, jpoyred into hipe-water, precipitates 
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from it a fcarce foluble (kit, which does not efiervefce 
with acids J— -b decompored by mineral acids, but is proof 
againft the attacks of cauftic alkalis* This fait is of the 
fame iiatare with the bafe of boncs.^ — An excefs of phof* 
phoric acid renders calcareous phofphate foluble in wa- 
ter; but magnefia, lime, cauftic fixed alkalis, and tvtn 
ammooiac, by carrying off from it the excefs of acid, 
precipitate the neutral fait. Calcareous phofphate is 
not decompofable by cauftic alkalis ; but carbonates of 
potafli and Ibda decompofe it. The folid matter of bones 
confifts of phofphate fuperlaturated with lime. 

Fbofphoric acid, faturated with potafh, forms a very 
fdable iait, which, by evaporation and cooling, affords, 
though not without difficulty, cryftals, in the form of 
tetrahaedral prifms, terminating in pyramids, which 
have alfo four faces, correfponding to thofe of the prifms. 
This phofphate of potafh diffolves much better in hot 
than in cold water : it fwells on coals, but is fomewhac 
obftinate againft melting; and when melted, has no long- 
er a (aline tafte. From the nitric folution of filver, it 
produces a white precipitate ; and from the nitric folu- 
tion of mercury, a yellowiih white precipitate. It is 
decompofed by lime-water, which has a greater affinity 
than potafh, with the phofphoric acid. 

Soda, in union with the phofphoric acid, affords a fait, 
of an agreeable tafte, much the fame with that of muriate 
of foda. Phofphate of foda does not eafily cryftaUize, 
and is often reduced, by evaporation, into a gummy mat- 
ter, which runs into threads like turpentine, and is de- 
liquefcent. I have obferved, in this thick matter, nee- 
dles difpofed in radii, which indicate a beginning of 
cryftallifation : But a little more foda than ^vbat is re- 

£ 4 c^^U^ 



Pbp/pboric ^4cid. 

quifite to £uturate the acid, added to this fait, ioftaaily 
efieAs a change of its properties : its tadle oow bscq^a^ 
urinous; it turns fy rup of violets green, cryftaUifes ia 
large paraUelograms, and cffloreices in th^ air j in a 
VFord, it acquires all the properties of the fofible faU 
with a bafe of natrum, which we caU fuperfaturated 
pbojpbatc offida^ This fait does not a^ord f hofphoFuy 
with coal ; and neither phofphate of bary tea, of lime, 
of potafh, nor of foda, is liable to fuch a decompofition : 
Wherefore \t appears, that the phofpboric acid noiuA be 
in a naked difeogaged (late, in order to be decompofed 
by coaL 

The ammoniacal phofphate produced by the combt* 
nation of phofpboric acid with ammoniac, isrOKve foluble 
in hot than in gold water, and affords, by cooliog, cry^ 
ftals, which, according to M. Lavoifier, bear fome refem?* 
blance to thofe of aluip. I have remarked^ that when 
the combination is truly peutral, it is very dilBcult to 
obtain it in cryftals ; for it is almoft all evaporated evea 
by a moderate heat« But an ei^ccefs of ammoniac isffliir 
yourable to the cryftaUifation of this (alt : A little phof- 
phate of foda produces the fame efTed ; and this is the 
fiate of that extraded from urine. Barytes, Ume, and 
alkalis, decompofe ammoniacal phofphate : ijfire eaGly 
difengages the ammoniac ; and accordingly^, thisi fait 
affords phofphorus with coal. , 

The phofphotic acid decompofes alkaline fulphates^ 
nitrates, and muriates, by the dry way ; and by its fix- 
ity, difengages the acids ; but, in the humid way, it 
yields its bafes to thefe acids. 

The phofpboric acid, in a fluid (late, adts only on a 
fipw nietallic fubflances. It diffolyes xink, aqd iron, and 
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(ot^per, readHy enough. None of thefe folutions affords 
cryftab bj evaporation, except the folution of iron, 
which, indcedi leens fufccptible of cryftallizatbn. The 
others fimn into foft du£tile mafies, like extrads : when 
ufged with fire, they emit fparks, and appear to form 
geniiioe phofphorus. Margraf, and the Academicians 
rf Dijon- have' examined the ditFerent phenomena exhi- 
bited by this acid, in itsaAion on metals and femimetals. 
The phofphoric acid likewife precipitates fome folu^ 
[ tiont of metals, fuch as the fohitions of mercury and 
flfcr by the nitric acid« 

The nitric and acetous folutions of lead are, in like 
SMmner^ liable to be precipitated by phofphodc acid. 
Mid by Ibluble phofphates. The precipitate produced 
by the decompofition of the latter, which is phofphate 
of kad, affords phofphorus, when didilled with coal. 

This acid re-a<fls upon oils, and improves their fmelL 
To oils not naturally fweet-fmelling, it communicates 
> fweet fmell, in fome degree aethereal : fome of them 
I it thickens. 

When diftilled, in its dry ftate, with coal,^ it affords 
phofphorus. 

By heating it in a retort, with alcohol, the Academi* 
clans of Dijon obtained a liquor highly acid, of a pun- 
gent and difagreeable fmell, which burnt with a little 
&Aoke, and exhibited fome of the properties of aether. 
t The phofphoric acid became volatile in this experiment, 
; ^d feemed ta acquire the properties of the pbofphorous 
>cid, for the produA was acid. M. Lavoilier obferved 
beat to be produced by this mixture. Moil chemifts, how- 
ler, confider the phofphoric acid as infoluble in alcohoL 
Margraf, Roqelle, Schcelc, Meflirs Wenzel, Laflbnne, 
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Gornette, and the Duke de Chaulnes, recommend the 
ufe of alcohol to purify the phofphoric acid, and feparatc 
from it any extraneous matters which it may happen to 
contain. 

Laftly, phofphoric acid, holding in folution phcfphate 
of foda, affords, by fufion, an hard giafs, infipid, info- 
luble, not deliquefcent, and opaque, refembling that 
which fuiible fait leaves, when urged with fire. 

We may add farther, that the phofphoric acid, which 
was formerly thought peculiar to urine, exifti in a great 
many animal matters, as we have already feen, and as 
will farther appear in the fucceeding chapten. Margraf 
informed the world of his having found it in vegetables. 
M. BerthoUet has extraded it from fuch as afibrd am- 
moniac by diftillation : M* Haffenfratz, from a great 
many plants growing in marfhes, and on peat^aRh« 
It has been found in various minerals, particularly in 
lead and iron, with which it appears to be combined in 
confequence of the decompofition of animal fubftances. 
Lattly, M. Prouft has found it in combination wiih hme, 
in a fparry ilone, in Spain. 

Of the Pbojpborous Acid. 

It has been rebted, that when phofphorus burns 
flowly, and is not completely faturated with ozigene, 
there is an acid formed, different from that whofe hiflo'* 
ry we have jufl finifhed, and bearing to it the fame re* 
lution which the fulphureous bears to the fulphuric, the 
nitrous to the nitric, and the acetous to the acetic acid. 
'1 his difference between thefe two acids, in the propor* 
lion of oxigene that enters into their compofition, occa- 
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Sops a Dczde difference between their properties, in the 
tune manner as in the other fix which correfpond, two 
and two. The phofphorus may be alfo confidered as 
pbofphoric acid, holding in fokition a little phofphorus. 
This acid, when rubbed, and, ftill more, when heated, 
takes a foetid and difagreeable fmell : part of it is then 
volatilized, in a very acrid and pungent white vapour : 
it is then more volatile than pbofphoric acid. But this 
acid never lifes all in vapour, like the fulpbureous acid ; 
it always contains more or lefs pbofphoric acid, which 
caufes it to leave a vitreous refidue, or a melted pbofpbo* 
lie oxide, when treited with a ftrong fire. It may be 
prepared by decompofing pbofphoric acid ; and in the 
piodudion of phofphorus, there is always a certain 
qoaniity of it difcngaged. The diftindive properties of 
the phofphorous acid have not been all, as yet, particu* 
larlj examined; but enough is known of them, to mark 
the difference that prevails between this and the phof« 
phoric acid. M. Sage, in the Memoirs of the Academy 
forthe year 1777, has given an account of fome of the 
charaderillic properties of the phofphorous acid. Ac- 
cording to that chemift, the fait formed by the union 
of the acid obtained from phofphorus by deliquium^ 
with potaih, or phofphate of potafh, is not deliquelbent : 
Fhofphate of foda is alfo cryftallifable, but not deliquel- 
ceot ; but ammoniacal phofphate attradls moifture from 
the atmofphere *• 

CHAP. 



* It may be here added that Crellt having concentrated the phof- 
fhoric acid to drynefd^ found iti fpccific gravity to be as J. 1 to that 
of water.— H. 



CHAP. XII. 

Of the Soft and White Parts of Animals^ and of their 

Mufcles. 

A LTHOUGH lefs progrefs has been made in the 
"^^ analyfis of the folid parts of animals, than in the 
analy fis of animal fluids, yet we are beginning to knoir 
fomething of the different matters of which they are^ 
compofed. In the firfl: place, we know, that difitrenco 
of texture both indicates and occa£ons a diSbrence iti 

■ 

conftituent principles. This aifertion wilt be confirmed, 
by a comparatire examination of the foft and Ikhitc 
parts, with the mufcles and bones. 

All the foft and white parts of animals, fuch as tlje 
membranes, the tendons and aponeurofes, the cartilages, 
the ligaments, and the ikin, contain, in general, a muci- 
laginous fubftance, which diflblves readily in water, but 
is infoluble in alcohol, and is known by the name of 
jelly. To extrafl: this jelly, nothing more is requifite 
than to boil thefe parts of animals in water, and to eva- 
porate the decodion, till it form, by cooling, into a 
folid tremulous mafs. When evaporated by a more 
violent heat, it affords a dry, brittle, tranfparent fub- 
ftance, that is known by the name oi glue. 

Glue is prepared from all the white parts of animals. 
The fliin, the griftles, and the feet of cows are ufcd in 
the preparation of a ilrong glue, in England, Flanden^ 
Holland, &c. The ikin of the eel is the bafis of gild— 



cf 
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r^ gloe. A fpecies of glue, ufed by painters, &c. b 
repaiedoftbe parings of glove-leather and parchment* 
a AKHTt tliefe is fcarce any animal, whofe tendons, grif- 
les, nerves, «nd j9cin — which is ftill better for the pur- 
^fe, HM17 fK>t be ufed in the preparation of thefe diffe- 
rent /oris of glue. 

It 18 to be obferved on this head, that glues differ in 
coofiftency, colour, tafte, fmell« and folubility. Some 
glaes diflblve well enough in cold water: and others are 
only £[dable in boiling water. The beft glue is tranfpa- 
rent, of a yellow colour inclining to brown, without 
fioell or tafte, and entirely foluble in water, in which 
it forms a vificid fluid, of an uniform appearance, and 
^^h, whea it dries, remains equally tranfparent and 
tenacious through all its parts. 

Animal jelly differs from glue, prdperly fo called, on- 
^y in being le& coofiftent and vifcid. The former of 
Uiefe fttbftances is obtained chiefly from the white and 
fbft parts of young animals : it is alfo found in their flefli, 
KHaicks, &iD, and bones. Glue is obtained only from 
the older animals, whofe fibres are ilronger and drier 
However, as thefe two. matters exhibit the fame chemi- 
cal properties; in the examination of them, on which 
IM are entering-, we (hall take, for our fpecimen, tho 
jelly that is obtained from the cartilages or membranes 
of the calf. 

This matter has, in its natural flate, fcarce any fmell: 
Its tafte is infipid. When diftilled on a water-bath, it 
aSbrds an infipid, inodorous phlegm, liable to putrefac- 
tioiL As it lofes its water, it takes the conftftency of 
glae, and, when thoroughly dried, is like horn. When 
^^pofed to a pretty ftrong heat, and to air at the fame 
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time, it fwells, bubbles, and becomes liquid: it then be- 
comes black, and exhales a copious fmoke, of a foetid 
fmell: it does not take fire, unlefs when expofed to a 
violent heat ; and even then not readily. By diftilid- 
tion in a retort, it afTords an alkaline phlegm, an empy- 
reumatic oil, and a little ammoniacal carbenate. h 
leaves a coal of confiderable bulk, which is not eafily 
incinerated, and contains muriate of foda and calcare- 
ous phofphate. 

Jelly, expofed to a hot and humid atmofphere, firit 
becomes acid, and foon putrefies. 

Water difTolves it in any proportion. Acids diflblvt 
it eafily, and alkalis ftill eafier. The nitric acid difen* 
gages azotic gas from it. Moft of thefe properties m 
nearly the fame with thofe of infipid vegetable macili- 
ges; only, infipid vegetable mucilages neither affixd 
ammoniac by fire, nor azotic gas by the nitric acid. Bttt- 
this animal jelly may poflibly owe thefe properties X0% 
portion of albuminous matter, extracted by the wattfr, 
at the fame time with the gelatinous fubftance, efpecial* 
ly when either glue or jelly is prepared by a longaod 
ftrong deco£iion. 

The mufcles of animals confift of a parenchymatoni 
cellular fubftance, which contains various humontS^ 
partly concrete, partly fluid. Thefe humours are cois« 
pofed, I. Of a red and white albuminous fluid : 2. Of A 
gelatinous mucilage : 3. Of afweet oil, of the fame na- 
ture with fat: 4. Of a peculiar extradlive fubftance: 
5. L'jftly, Of a f aline matter, the nature of which is not 
very well known. As the analyfis of the flcfh entire, 
which afifords, in the water-bath, a vapid water, and m 
the retort, an alkaline phlegm, empyrcumatic oil, and 

ammoniacal 
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BBmcMuacal carbonate, and leaves a coal that afibrds, 
kjr indnention, a little fixed alkali, and fome muriate of 
ibda €X poUfli, — as this analyfis afibrds no fatisfadory 
infimnation concerning the nature of thefe difTerent 
piinciplcSy recourfe muft therefore be had to fome 
means for eztraAing thefe fubftances unaltered, in or- 
der that we may be enabled to examine their proper- 
ties feparately. 

To obtain and feparate thefe feveral fubftances, the 
cxiftence of which has been afcertained by M. Thouve- 
sel, Tariout modes of operation may be adopted. .This 
phjfidan (qoeezed out, in a prefs, the fluids contained 
10 the mnfcolar fponge ; he coagulated the albuminous 
pvt by the adion of fire, and obtained the fait by eva- 
poration ; he diflblved and feparated the gelatinous mu- 
cilftge, the fidt, and the extrad, with water ; and by 
means of alcohol, he took ofi" the two latter of thefe 
principles unmixed with jelly. It is generally very dif- 
&Qlt to feparate thefe different matters exadly ; be- 
caofe they are all ibluble in water, and alcohol diflolves^ 
tt the fiime time, both the faponaceous extrad, and a 
put of the fait. The procefs which fucceeds beft, 
fcems to be that which confifts in, firft, waihing the 
iidh in cold water, which carries ofi'the colouring mat- 
ter, with a part of the fait ; then digefting the refidue 
vliich remains after this waihing, in alcohol, which 
diflblves the attradive matter, and a part of the fait ; 
sod laftly, bculing the fleih in water, after treating it 
with thefe two procefles. Thb fluid diifolves the gela- 
tinous i^rt hy ebullition ; and likewife carries ofi*fuch 
portions of the extrad and the fait, as have efcaped the 

adioa 
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a<9ion of the former folvents. A How evftponttion of 
the firft water that was employed, in the coM, coagu* 
lates the albuminous part, which may then feefeparftted 
by filtration ; and from this fikrated li^or, the faline 
fnatt-er may be obtained =by another How 'evapodration. 
By evaporating the alcohol in the fame way, the colour* 
cd extrai5Hve matter is obtained : And laftfy, decodion 
feparates the jelly and the fat oil, which l!ben fwim on 
the furface, and are fixed by cooling. Af(er the extrac- 
tion of thefe fe veral fubftances, nothing remains iMit tie 
fibrous- tMfue : it is white, infipid, and infeluble in wa- 
ter: as it burns, it (brinks and contrails : it affi)rdiii 
good deal of ammoniac and very foetid oil in the retort, 
and a good deal of gas azote by the acid of nitre. Laft- 
ly, it pofieifes all the properties of the fibrous part of tbe 
blood. It appears, therefore, that the mufcular orgafl 
is the refervoir in which the vital functions depofite the 
fibrous matter ; which becomes concrete >by reft, and 
appears to be the focus, or bafis of that property of ani- 
mals, which is denominated irritability by phyfiolo- 
gifts. 

All that now remarns to be done, in order that we 
may gain an accurate knowledge of the flefti of ani- 
mals, is, to examine the properties of each of the fub- 
ftances of which it confifts. 

The albuminous matter, jelly, and fat fubftance, are 
already known to us. The firft is precifely of the fame 
nature with the albuminous matter of the blood; vtt 
may obferve, that it is this fubftance, which, being co- 
agulated by the heat of the water in which meat fs 
boiled for foup, produces the froth which is fo carefully 
ikimmed off. This froth is of a dirty, brown-red colour; 
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for the original red colour of the albuminous matter is 

altered by the boiling heat. Jelly, obtained from fielh^ 

generally caufes foup prepared with the flefh of young 

animals, to form into a tremulous mafs ; for the [fleflt 

of young animals contains much more of it than the flelh 

of old animals : it is perfedly like that which compofes 

the fbft white parts of animals, the properties of which. 

have been explained in the preceding article. The fat 

matter which forms the flat rounddrops thatfwim on the 

furface of foups or broths, and becomes folid by coolings 

exhibits all the chara&eriftic properties of greafe. We 

have, therefore, nothing but the extractive matter, and the 

£dt that is obtained in analy ling the mufcles, to examine* 

The fubftance which M. Thouvenel calls mucous cx^ 

traAive, is foluble in water, and in alcohol : it has a dif* 

cemibletafte, whereas the j^Uy has none. When ftrong^ 

ly concentrated, its ta(te becomes acrid and bitter : it 

has a peculiar aromatic fmell, which is developed by 

fire. This is the fubftance which colours foups, and 

gires them the agreeable taile and fmell by which they 

are diftinguiflied^ When they are too much evapora« 

ted, or when the proportion of the meat to the water is 

luge, foups have then an high colour, dnd are more ot 

Ie(s acrid in their ta(ie. In ihort> the adion of fire de-* 

Velopes and improves the tafte of this extradive matter^ 

till it, at length, gives it the tafte of fugar or caramel^ 

u may be obferved of the furface of the roafted meat^ 

^hich is faid to be crijped. Wh^n this extradive fub« 

I^Qce is evaporated to a dry coniiftency, arid its pro« 

Parties dill fai|her examined, its tafte is obferved to ba 

^rid, bitteri and faltifh : when put on a burning coal 

• 

ID this date, it fwells, and becomes liquid ; exhaling, at 
Vol. IV. F \^v^ 
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the fame time, a pungent acid fmell, like that of btumt 
fugar. If expofed to the air, it attradis moifture from it, 
and a faline efflorefcence is formed on its furface : in an 
hot atmofphere, it becomes four and putrid, if diluted 
in a certain quantity of water : and laftlj, it is ibloble 
in alcohoL Thefe properties render this fubftance very 
nearly of the fame nature with the faponaceous eztradSi 
and the faccharine matter of vegetables. 

As to the fait which is cryftallifed in the flo\;r eirapo- 
ration of a decodion of flelh ; its nature b not yet per- 
fectly known. M. Thouvenel obtained it in down, or in 
imperfedtly-fhaped cryftals. That themift thinks this to 
be a perfect neutral fait, confiding of potalb, and an a- 
cid which in frugivorous quadi^upeds has the charade- 
riftics of the phofphoric, and in carnivorous reptiles tbofe 
<^ the muriatic acid. Although this fait may be confi* 
dered as unknown till fuch time as a fufficient quantity 
of it can be colle6ied for a particular examination ; yet 
it is very probably either phofphate of foda, or ammo- 
niacal phofphate; and it may even be niixed with calca- 
reous phofphate. Thefe falts are proved to exift here, 
and even with the fame excefs of acid as in urine, by the 
white precipitates which lime and ammoniac form in 
feup, as well as by the nitric folution of mercury pro- 
ducing from it a rofe-coloured precipitate. 

We may add farther, that the fubftance the moft 
plentiful in mufcular fleih, and which peculiarly cha* 
raderifes it, is the fibrous part. This matter is depo- 
fited from the blood, in which it exifts in a large propor- 
tion, and ads an important part in the fundions of th^ 
animal oeconomy. Phyfiologifts have not been particu-* 
lar enough in their accounts of its nature and proper^ 

ties. 
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ties, and of the weight and quantity of the flefh of the 
mufcles, in compariron with that of the other organs* 
The properties which diftinguiQi this animal matter, are, 
1. Infolubilitj in water : 2. That of affording more gas 
axote with the nitric acid than any other fubftancet 
3. That of affording oxalic acid and malic acid, afcer the 
gas azote : 4. That of becoming eafily putrid when 
moiftened, and aftbrding a good deal of ammoniacal 
carbonate by diilillation. 

Thefe properties fhew, that it confifts of a fat or oily 
fubftance, in combination with azote, of phoTphate of 
(bda, and of calcareous phofphate, which are feparated 
from it by the adion of the nitric acid. 1 have confi<o 
dered the office of the fibrous matter in the animal atco^ 
Aoiny, in a particular Memoir, inferted among the Me« 
inoitsof the Royal Society of Medicine *• 

F ^ CHAR 



* from the animal fati^nces chemicatly defcribcii la this chapter^ 
^ foipt, ghieSf and fcvcral other articles for the ufe of Kfe, commoa^ 
7 prepared. For making portable Idup, 4 lib. of calves feet, 1 1 lib* 
^ beef, 3 lib. of veal, and 10 lib. of mutton, are boiled and palTed 
^^gh different proccfTcs, till they be reduced to the conGftency of a 
P^ftc; then divided into cakes, dned, and prefcrved in bottles ; to be 
^'^ iato ibap, when needed, by folution in warm water* The Chi* 
ocfe aifb prepare fomewhat in this manner, from animal fubftancef^ 
tbolt cakes of bockiac which are ufed in diforders of the Inngs. Al« 
ttoft all gloes are prepared from animal fubftancet. They differ only 
^ being, (bmc weaker, fome ftronger. That glne which is called ifio^ 
Shii, it iodced prepared from the mucilaginous parts of a large fi(k 
fcuod in the Rofiian feas : It is ufed chiefly by the filk and ribbon ma* 
i^oSidurers. Glue is alfo made from eei-fkins, from fnails, and froia 
"^ clippings of parchment. The glue or (ize, u£;d by paper-m^nii* 
^^rasj is made from wheat -flour. -—Ut 



CHAP. XIII. 



Of the Bones of Animals. 

'T^HE bones are the fupport of all the other parts of 
animals,— -the bads on which all the foft parts reft. 
Thefe hard parts are not to be confidered as paffive ia 
the animal oeconomy : they are adually fecretory or- 
gans, and feparate from the blood and other juices, a 
peculiar faline matter^ of which their own fubftance is 
formed^ and which is defigned to be accumulated ia 
them as refervcirs. 

The bones, confidered as they exifl in all animals, 
from man to the infedl and the worm, differ in texture, 
infolidity, in poHtion with refped to the mufcles, and 
probably in the nature of their component principles. 
Chemical anal> fis has not yet afcertained any thing cen- 
cerning this lad particular. But one cannot help think- 
ing, that the bones of men and quadrupeds muft be of a 
different nature from tbofe of fifhes and reptiles, and 
fliil more different from the corneous (kcletonof infeAs, 
and from the calcareous covering of fhell- worms. The 
particular light in which we are here to examine the 
bones of animals, does not permit us to infifl on thefe 
dillindions ; and chemifls have not yet made any re« 
fearches that can enable phyiiologifts to determine con- 
cerning thcnu 

The 
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The bones of men and quadrupeds, the only bonet 
that have yet been examined by chemifts^ are not 
earthy matters, as was once thought. They contain a 
certaio quantity of gelatinous matter difperfed through 
the fmall cavities which intervene between the folid 

}dates of which their texture is compofed ; and thofe 

• 

folid plates, too, which, from their infolubility and con- 
fiftencj, were taken for earthy matters, have been, 
within thefe few years, difcovered to confift of a true 
Deutnd fait, the component principles of which are 
pbofphoric acid and lime. 

Bones, when expofed to fire, with concourfe of air, 
kindle, in confequence of their containing a certain 
quantity of medullary fat. When diftilled in a retort, 
they afford an alkaline phlegm, a fetid empyreumatic 
<^ and a confiderable proportion of ammoniacal carbo- 
nate. The ccal which they leave is compaiS, and fome- 
what difficult to incinerate; It leaves a white refidue, 
^Ucb, when wafhed in cold water, affords a fmall quan- 
tity of carbonate of foda. Hot water then feparates 
from it a certain quantity of fulphate of lime. What 
^maios after thefe lixiviations, is no** foluble in water : 
it is the calcareous phofphate which Dr Gahn of Stock- 
holm difcovered, in the year 1769, to exift in bones. 
Bones calcined in the focus of a furnace, among coals, 
icniaiQ luminous in the dark : wjien urged wit6 a very 
^^itdent heat, they are half- vitrified, and aie thus reduced 
to a fort of hard porcelain, very white, and femi-tranfpa« 
^t. This property feem§ to be owing to the phofpho- 

• 

^^ acid : It might be made the'fubjedl of a particular 
^tt in pottery. 
The water in which bones grated down are boQcdf ^ 

f 3 cSux) 



charged ^ith a fubftance which renders it vifcid» and is 
9 true gelatinous matter. 

Alkaline carbonates are capable of decoropofing the 
calcareous phofphate which forms the bafis of bonea« 
This decompolidon is mentioned by the chemifts of the 
Academy of Dijon ; they fay, that they efFeded it on 
treating^ by fufion, a mixture of powder of calcined 
bones^ and carbonate of potafli. 

Acids aft uppn bones, and decompofe the calcareous 
phofphate contained in them. It was by this means tha^ 
Scheele, in the year 1771, prepared pfaofpborus frooa 
bonea. He diflblved the bones in nitric acid* The 
acid fei7.ing the lime contained in them, formed with 
it calcareous nitrate, which remained in folution, while 
the phofphoric acid was difengaged. Into this mixture 
he poured fulphurig acid, which, by detaching the lime 
from the calcareous nitrate, formed fulphate of liqae: 
thisfulphate of lime being precipitated as infoluble, he 
feparated \t by filtrating the liquor. Laftly^ he diftilled 
in a retort the filtrated liquor, which wa^ a mixture of 
xutric acid and phofphoric acid ; and after evapoi^ating 
* it to the (onfiftency of fyrup, heated it with coal^in oir<« 
4er to obtain from it phofphorus. Mefirs FauUetier do 
Salle and Macqu.er were the firft who repeated tkefe 
ingenious experiments a,t Paris. After that, the acade-^ 
xni61?ns of Dijon, M,. Rouelle^ M- Prouil, and M. Nico- 
las de Nancy, communicated their refearches and pro* 
cefies on the fame matters, to the public. Various (k* 
ther chemiOs have vied with thefe in examining the 
diiflferent foljid matters of animal bodies. Among others^ 
'i/l. Berniard has obtained phofphoric acid from folBl 
%Qnes, fropi whale-bones,^ from the bones of the ^e- 
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phant and the porpoife, from tbofe of the elk, from thofc 
of the cow, from human bones, from the teeth of the 
fea-cow, and from the grinders of the elephant ; and he 
lias obienred, that all thefe bones afford the fan^e fub« 
fiances, and contain phofphoric acid in various propor- 
tioos. The Marquis de Bullion has obtained phofphoric 
fiafifiom ivory, and from the bones of fiflies. 

The proceis moftlj followed at prefent, in extrading 
phofphoric acid from bones, is that of the chemifts of 
^ijon and St. Nicolas. The bones are burnt white, 
Educed to powder, and pafled through a fieve : they 
^fe then mixed, in a veflel of ftone-ware, with an equal 
9tiaDtity of concentrated fulphuric acid, and as much 
Crater 18 added as is fufficient to give the whole the con- 
fifteocy of clear foup : the mixture is now fuffered to 
reft finr fome hours, in the courfe of which it becomes 
thick ; it is then poured on a filtre of double cloth, and 
waiihed with water till the fluid pafs through clear, and 
withoat acquiring any tafte, or the property of precipi- 
tating lime-water. It is then certain, that the refidue 
contains no naked phofphoric acid : the water which 
has been ufed in the waibings is now evaporated ; it de- 
pofitcs, by degrees, a white matter, which b fulphate of 
lime, and mud be feparated by the filter. 

This lalt mud be carefully wafhed, in order to carry 
off all the phofphoric acid : thefe filtrations are to be 
repeated till the liquor ceafe to afford any fediment. 
The evaporation muft be continued till it acquire the 
confiftency of honey, or a foft extra^ Its colour is 
then brown, and its appearance greafy. It is next put 
into a crucible, and heated till it ceafe to exhale a ful- 
phureous and fomewhat aromatic fmell which at firR: 
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Urifes from it, — and till it ceafe to bubble. In this fiate, 
the confiftency of this niatter is haIf-vitreou«^ and it$ 
tafle acid : it attrads moifture from the atmofphere. If 
urged farther with beat, it mehs into a tranfparent glafs, 
which is hard, infipid, and infoluble, and exhibits no 
mark of acidity. To obtain phofphorus from it, there 
is no occafion for waiting till this refidv^e of the acid lU 
^uor, after evaporation, be brought into the ftate of aq 
infoluble glafs. In this ftate greater ftrength of fire 19 
requifite ; and even with that it yields phofphorus much 
llower than when foft and deliquefcent. To reduce 
this glafs into, phofphorus, it muft firft be brayed to 
powder ; then mixed with a quantity of dry cbarcoalt 
equal to one third of its own weight; next put into % 
fione-retort, with a balloon half full of water ^tted to it, 
Hvhiqh balloon mufl be pierced with a fmall hole, or con- 
jieded by a fyphon with Woulfe*s apparatus. Fire is to 
be gradually applied till the retort be firll reddened, and 
then rendered white ; the phofphorus then runs in drops; 
and the operation lafts, altogether, from feven or eighty 
to ten or twelve hours, according to the quantity of the 
matter that is diftilled, and the degree of heat which 
the furnace is able to bear. Six pounds of bones ufuai« 
ly afford twenty ounces, or fomewhat more of a vitreous 
refidue ; and this refidue afibrds about three ounces of 
very fine phofphorus, and a few drachms of phofphorus 
half decompofed. When the defign is to prepare phof- 
phorus of the phofphoric acid of bones, the acid muft be 
evaporated to the confiflency of an extra A, and diftilled 
with coaU Phofphorus is much more readily obtained 
by this procefs than by any other. 

The 
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The cafe is the fame with the acid prodnft obtained 
&om bones by the adlon of the fulphuric acid, as with 
tbe lefidoe of aminoniacal phofphate decompofed by 
fire. That produd is not pure phofphoric acid; for it 
never aflSnrds more than one fifth of its weight of phof- 
]dionis : it feems to contain a certain quantity of phof* 
. phate of foda. When this fait is mixed with calcareous 
pliofphate produced from a little fulphate of lime, itu« 
foaUf melts with that phofphate, and forms with it a 
leij hard q;>aque glafs, which refifts the adion of all 
oienftrua* 

M. de Morveau has propofed a method for obtaining 
my pore ammoniacal phofphate from the phofphoric 
acid of bones. In order to that, diffolve the bones after 
caicioadcMi, in weak fulphuric acid ; aflay the folution 
with a Iblution of bones in the nitric acid, in order to 
aTcertain whether there ftill remain in it any fulphuric 
scid ID a naked ftate : then precipitate, by cauftic am* 
niooiaC) the calcareous phofphate which it contains,-^ 
^has been done by M. Wiegleb, in his procefs: fil. 
tnte tbe liquor ; and leave it to evaporate in the open 
ttt* You thus obtain very beautiful cryftals of ammo*, 
luacal phofphate, mixed with a little phofphate of foda 
which feparates by efflorefcence : the calcareous phof. 
phate remaining on the filter may be likewife decom« 
^ed, in order to form phofphorus from it. 
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Of various Subjlances of Ufe in Medicine and the Arts^ 
wbicb are obtained from ^jtadrupeds^ tbe Cetaceans 
Animals, Birds, and Fi/bes. 



TXTERE tny defign to giVe a minute and accurate 
hiftory of all the animal fubftances ufed in me* 
dicine and tbe arts, I Ihould have occafion to fay more 
on this fingle bead, than I have hitherto faid concerning 
the whole animal kingdom ; efpecially when I ihould 
come to mention tbe different animal matters that were 
formerly introduced into medicine, by quackery or cre- 
dulity, as famous fpecifics, and are now happily confi* 
dered as entirely ufelefs, I intend only to mention the 
principal of thofe fubftances, — fuch as chemical and 
medical experience has afcertained to poffefs powerful 
virtues, and fuch as are at prefent much ufed in the 
arts. 

Of the matters which quadrupeds afford, we fhall con- 
fider oply caftoreum, muflc, and the hart's-horn. The 
white of the whale, and ambergrife, are the only pro- 
duds of cetaceous animals which will be here treated of. 
Of the products of birds, we Ihall give an analyfis of tbe 
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egg. Among oviparous quadrupeds and ferpents, the 
tortoire, the frog, and the viper, will deferve to be fepa- 
ntdj csnfidered. The only produd of fifbes which we 
iball examine, is the ichthyocoUa. Infeds will afibrd 
nomeious fubjefis for examination : we (hall confider 
caotbarides, ants, wood-lice, honey and wax, filk, and 
the filk- worm, gum lac, kermes, cochineal, and crabs 
ftonet. Laftly, we (hall clofe our examination of the 
produds of the animal kingdom, with coniidering the 
oatore d[ the coral and corallines, which belong to the 
clais of worms or polypi. 

From this brief enumeration of the matters which we 
mean here to confider, it will appear, that we mean to 
take 00 notice of a great many other animal matters 
which were formerly ufed in medicine ; fuch as, among 
otheis, ifory, the unicorn's horn, the teeth of the hippo- 
potamiis^ of the beaver, and of the boar, the bones of 
tbeftag*s heart, the feet of the elk, bezoar, civet, and 
tbe blood of the wild goat, among quadrupeds ; the 
fwalbw's neft, goofe greafe, peacock's dung, and the 
iDembrane of the ftomach of poultry, among birds; the 
toad and the fcincus, among oviparous quadrupeds ; the 
gall aod ftones of the carp, the liver of the eel, the 
fiones of the perch, and the jaws of the pike, among 
fiflies \ tbe fcarabaeus, the fpider's web, the meloe or 
ptofcarabaeus, and the claws of the crab, among infeds ; 
1^7, (hell- worms, fnails, oyfler-(hells, nacres of pearls, 
91^ bones of the cuttle fi(h, among the naked or covered 
^onns. Of thefe fubftances, fome po(re(s none but ima- 
poary virtues ; and the ufes of others are better fup- 
plied by the fubftances which we have fele^ed for exa« 
loination^ 



92 Suhjlancet ofufe in Medicineand tbe ArUl 



§ I. Of Cajloreum. 

The name of Cajloreum is given to two bags fitaated 
in the inguinal region of the male or femal6 bearer, 
containing a ftrongly odoroiw matter, which, when 
they are newly taken from the animal, is foft and almoft 
fluid, but in the courfe of time becomes dry, and ac- 
quires the confiftency of a reiin. This matter has aa 
acrid, bitter, and naufeous tafte ; its fmell is ftrong, a« 
romatic, and even foetid : it confifts of a coloured refin, 
foluble by alcohol and ether ; a gelatinous, and partly 
extradive mucilage, which are taken up by water; and 
a fait, which cryftaliifes when the aqueous folution it 
evaporated, but of which the nature is not yet known* 
The refin of caftoreum, feems to be very nearly of the 
fame nature with that of the bile. The whole of this 
animal produ6t is included in membranous cells which 
proceed from the internal tunic of the bag in which they 
are contained. Caftoreum has never yet been proper- 
ly analy fed : we know only that it affords a little volatile 
oil, and fome ammoniacal carbonate, by diftillation ; 
and that, by means of aether, alcohol, and water, the 
fcveral matters of which it confifts may be feparated. 

It is ufed in medicine as an antifpafmodic, in hyfteric 
and hy pocondriac cafes, and in the convulfions occafioned 
by thofe affections. It often produces the happieft ef- 
fefts very fpeedily ; but at other times it irritates, inftead 
of foothing ; its effeds being either favourable or unfa- 
vourable, according to the particularcharader of the ncr* 
vous fyftem of the patient. It ought therefore to be 
ac!minillcred only in fmall dofes, when it is firft given. 

U 
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It has been alfo prefcribed with fuccefs for the epilepfy 
and tetanus. It is uTually given in dofes of from a few 
grains to half a drachm ; it is made into bolufes ; it is 
gcDcrally, and almoft always with good efiei^s mixed 
with opium, and all calming or narcotic extracts. It 
b Hkevife ufed in a fpiritous and an aethereal tincture, 
of which, from a few drops to four and twenty or fix 
aod thirty grains are given in certain drinks. 

JIL OfMuJk. 

Musk, a fubftance of which the ftrong and perma- 
neot fmell is generally known, is contained in a bag 
fituatednear the umbilical region of a ruminating qua<« 
draped fo like the antelope, that it fcarce deferyes to be 
naked under a different genus. This matter, in its 
chemical properties, refembles caftoreum. It is a refin^ 
combined with a certain quantity of mucilage, bitter 
extiad, and (alt. Faditious muik is often fold inflead 
<^the reaL Its virtues are fuperior to thofe of caftoreum : 
it ii more adive i and is therefore never employed but 

• 

>n cafes of extreme urgency. It is given as a potent 
^ntifpafmodic, in convulfive diforders, in the hydropho^ 
l>ia, &c. It is like wife confidered as a violent aphrodi^ 
^sc. It ihould be very cautioufly ufed ; for it ofien 
^cites, inftead of allaying nervous affcAions. 

S IIL Of Hart/born. 

Hartshorn is one of thofe animal fubftances which 
*'e the moft ufed in medicine. It it a bony fubftance, 
•nd does not in any refpecl differ from bones. It con- 



94 Hartjborn. 

tains a confiderable quantity of foft jelly, very light 
and nourifliing, which is extraded by boiling it, after 
it has been firft reduced into fmall pieces, in eight or ten 
times its own weight of water. By diftillation in a 
retort, it affords a reddifli ammoniacal phlegm called 
'DoJatiJe Jpirit of bartpjorn^ an oil more or lc6 empy'» 
reumatic, and a great quantity of ammoniacal carbo^i- 
nate contaminated with a little oil. There is difen- 
gaged from it a very large proportion of elaftic •fluid, 
confiding of a mixture of carbonic acid gas, gas azote, 
and hydrogenous gas with carbonaceous matter and 
even volatile oil diflolved in it. The oil, however, is 
gradually precipitated by cooling; it then adheres to 
the (ides of the glafs veflTels containing the elaftic fluidt 
As the volatile fait is coloured, it mud be digefted in 
a little alcohol, to free it of the oil by which it it 
contaminated. The carbonaceous refidue, when ind* 
nerated, is found to contain a little carbonate of foda« 
fome fulphate of lime, and a confiderable quantity of 
calcareous phofphate mixed with phofphate of foda— * 
which, as has been mentioned in the article of bones^ 
is to be dtcompofed with fulphuric acid. 

The fpirit and fait of hartfhorn are ufed in medicinr^ 
as good antirpafmodics. The former, faturated witt^ 
fuccinic acid, forms the fuccinated liquor of hartOiorim « 

Oil of hartdiorn, when redified by a gentle heaft 
becomes very white, ftrongly odorous, highly volatile 'v 
and almoil as inllammable as aether. It is known b^ 
the name of animal oil of Dippel^ a German chemif^i 
who was the fiift that prepared it. It ufed formerly 
to be redlified a great many times, in order to render it 
very white and fluid. But it has fincc been obfcrvc^i 
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tbattwo or three diftillations are fufficient, provided 
care be Ukeo, x* To introduce the oil that is to be rec- 
tified, into the retort, through a long funnel, in order 
that the neck of the veflel maj be very clean ; for, a 
fiogle diop of coloured oil would be enough to colour 
the «k^ quantity under diftillation : and, ^ To take 
oolj the firft portions, which are the whiteft, and the 
moft volatile. For thefe obfervations, we are indebted 
to Bleflrs Model and Baume.— Rouelle has likewife 
gifeoa yery good procefs for obtaining this oil; it 
coofifts in diftilling it with water. As none but the 
moft volatile part, which is truly aethereal, and entire- 
ly contained even in the oil of the firft diftillation, can 
be volatilized by the heat of boiling water, we are fure 
of obtaining, by this mode of operation, nothing but 
the moft fobtle and penetrating part. This oil has a 
lively finelly and is amazingly light and volatile : it ex- 
hibits all the properties di vegetable volatile oils ; and 
fccms to differ from them only in containing fome am- 
mooiac; for, it turns fyrup of violets green, as has 
been obferved by M. Farmentier. This oil is ufed, in 
drops, in cafes in which the nerves are affeded, in the 
«pilepfy, &c*. 

SIV. Of the Wbiti of the Wbalc. 

The white of the whale, improperly called j^^xna- 
^^\ is an oily matter, concrete, cryllalline, femi-tran- 
fpareot, and of a peculiar fmell, which is taken from 

the 

* M. CbapUl, in redifyiog the empyreamatic o3 of hautOiora^ 
^ beeo accuftomcd to diftfll it with earth of muxriel, which retaia* 
■Kg lU tbe coIooriDg part, give* the oil at once while tod attOMX 
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the cranium of the cachalot, ftom two inr|ieuI«rc^U 
ties diftind from the braioi and \&, pUfifi^d by fiqve* 
fadion, and by the feparation of apother Qili Quid, ftp4 
not fufceptible of conpretion, which is 9ive4 with 
it. This fubftance difplays very fingu}Ar cli^Qp^ 
properties, in which it nearly refei^blff \tQ^ fize4 uA 
volatile oils. 

Th? white of the whale, when hea^d in CQnt9^ witk 
air, kindles, and burns in an qniforqi nitQner» wi^IPilfc 
difiufing any difagrecabl^ fn^ell. £zcelleq( cupdltt 
are therefore made of it, in thofe plac^ wl}e(« it i| 
prepared* at 3^oune, at St Jean-dc-XAiz». &o. Ip 
England, there are many manu^dori^ of theib cfo-i 
dies : within thefe few years^ fome fuchhaye l^en tfa^ 
blilhed at Paris. ^ , 

WheD diftilled by naked fire, it does npt^ accQidiog 
to M« Thouvenel, yield any acid phlegoit Vke fiz^ oil% 
but pafies entire, and almoft unaltered, into the recei^ 
ver, as foon as it begins to boil ; leaving on the retort % 
carbonaceous mark. On repeating the operation, it 
lofes its folid form, and reipains fluid, without becomiof 
more volatile. 

The white of the whale, when expofed to hot tir# 
becomes yellow and rancid, but not fo eafily as other 
fixed concrete oils. Water in which it has been boiled^ 
aflbrds, by evaporation, nothing but a light mucqfo* 
unduous reliJue. 

Cauflic alkali difTolvcs the white of the whale, and 
forms with it a foap which, by degrees, becomes folidi 
and at length friable. 

The nitric and the muriatic acids are incapable of 
afllng on this fubftance* The concentrated fulphuric 

X RCjd 
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add diflblves it, and, at the fame time, alters its colour : 
this folatioD is precipitated by water, like oil of cam*« 
phor* 

The white of the whale combines with fulphur, hke 
filed (uls. 

Fixed and volatile oils diflblve the white of tba 
vbale, with the help of heat. Hot alcohol likewifi) 
diflblres it, but fuffers it to precipitate bj cooling. 
JEther ctk&s this folution cold, or, at leaft, without 
the help of a greater heat than the natural warmth of 
the hand. 

Periiaps, the white of the whale may bear the fama 
Tchtion to fixed oils which camphor bears to volatile oils. 
It differs cflentially frqm wax, which feems to bear th« 
iame relation to the former, as reOn to the latter. 

Fonncrlj, this fubftance was very much ufed in me« 
dicioe; a great variety of medicinal properties were 
slcribed to it. It was ufed, efpecially, in cafes of ca« 
tarrh, erofions, ulcers of the lungs and reins, &c. At 
pteieat, it is employed as a demulcent medicine ; and^ 
^eo for thb purpofe, in very fmall dozes, and mixed 
with mucilages ; for it is allowed to be heavy upon the- 
ftomacb, and to occafion difguft, naufea^ and even vo^ 
mitiog. 

I have found, in animal matters, efpecially in the 
puenchyma of the liver, after drying it in the air for 
ioiQetime, in the mufcles of animals altered by putre* 
^on, and in human biliary concretions, a matter 
pofleifing nearly the fame properties with the white of 
the whale. This fubdaoce, therefore, appears to me 
^0 be very copious among animal matters, and to be 
^u oil peculiar to thi$ department of nature* 

Vol. IV. G %Vr. 
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S V. Of Amber grife. 

Ambergrise is a concrete mattev, of a foft tenacioii 
confiftency like wax, of a grey colour, marked witi 
yellow or black fpots, and of a ftrong, fweet fmeli, whei 
it is heated or rubbed. It exifts in irregular maflbf 
which are fometimes round, and confift of layers of dif 
ferent forts, and either greater or fmaller, according as 
the number united in the mafs is greater or lefs. Tbeie 
have been pieces of it feen, which weighed more than 
two hundred pounds. This fubftance appears evident- 
ly to have once been in a liquid ftate, as various eztrB- 
neous matters are found incorporated with it ; fuch u 
the neb of the cuttle fifh, bones of fifhes, and otbei 
marine bodies. Ambergrife is found floating on the 
waters of the ocean near the Molucca Ifles, M adagafcar, 
Sumatra, and on the coafis of Coromandet, Brazifj 
Africa, China, and Japan. Some American fifhensen 
informed Dr Schwediaur, an Englifli phyiician, that 
they had often feen tnis matter among the excremeoti 
of that fpecies of the whale which Linnaeus calls ^Zrj^/rf 
macrocepbalus^ m Ym inteftines, or in a bag fituated as Ij 
faid, befide them, and probably the caecum. Natl^ 
ralifts take notice of a good many varieties of amber 
grife. Wallerius reckons the fix that follow : 

Vaiieticfc 

1. Grey ambergrife, with yellow fpofs. 

2. Grey ambergrife, with black fpots. 

Thefe two varieties are the moft valuable 
and the molt in requeft* 

• -3. Whit 
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3. White ambergrife, of only one coloiir. 

4. Yellovir ambergrife, of no more but one colour^ 
5* Brown ambergrife, of a fingle colour. 

6. Black ambergrife of a fingle coloun 

It ii to be obferved, that thefe varieties are owing to 
tt mixtare offome extraneous fubftances. 

There is a great difagreement among philofoiiKeri 

Concerning the origin of anlbergrife. By mod of tbemi 

it lias been confidered as a bituftien, — a fort of petro^ 

l^um, ifiuing from the rocks, and condeiifed by thi^ 

A^on of the fun and the water of the fea. Others Kav6 

itxiagined it to be made up of the excrements bf birds 

^ouriflied on odoriferous herbs. Otheri, again, faaVe 

^fcribedits origin to the froth thrown out by fea-calve^^ 

the excrements of the crocodile^ See. Poblmet and 

Lemery thought it a mixture of \frax and hodey, ha:^« 

d^ned by the adion of the fun, and altered by the lea-* 

Waten M. Formey, who has adopted this opiniotl, 

fupports it by an experiment which Confifts in digeftin^ 

Wax and honey. He afierts, that a produ£): may thil^ 

^e formed^ of an agreeable fmell, nearly the (arhe with 

^bat of ambcrgrifc.-*-tSome Englifll authors hate con- 

fidered ambergrife as an afiimal juice, depofited in bagd 

fituated near the root of the genital organ in the male 

^*liale ; and others have imagined, that it is formed ia 

the bladder of that cetaceous animal : Bttt the nehs of 

cuttle- fiibes found in this concrete juice, arc fufficient 

^0 confute thefe opinions. Laftly^ Dr Schwediauti 

After examining a great many fpecimens of ambei^grifcf^ 

^fid recetving accounts concerning it from different na^ 
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vigators, has concluded this fubftance to be foraied m 
the alimentary canal of the pbyfeter macrocipbmlus^^-^ 
the fpeciet which affords the Jpermacetif or white of tbt 
whale. He conliders amhergrife as an excrement of this 
cetaceous animal, mixed with fome parts of its food,— 
a. Becaufe fiftiermen find it in thefe whales : 2. BecauTe 
it is common in the latitudes which thej inhabit : 3. Be- 
caufe beaks of the cuttle-fifh with eight feet, Ji^pia oSih 
podQf on which that animal lives, are always foond in it : 
4. Becaufe he diftinguifhed the black fpots mixed through 
.ambergrife to be the nebs of this polypous animaL 5* 
Laillyt Becaufe the excrements of feveral quadrupeds, as 
cows, hogs, &c. exhale an odour fimilar to that of aaiF^ 
bcrgrife, when kept for any length of time. Hit re- 
f^arches have raifed this opinion of the Japanefe, aD& 
of Kempfer, to an high degree of probability ; for whiclm 
Teafon, we now rank this matter among the prodttiSsof 
the animal kingdom. ^ 

Yet this fubftance, which has been analyfed by Geol^ 
froy, Neuman, Grim, and Brown, afforded to thofecbe— 
mifts the f^me principles with bitumens ; that is to fay# 
%ii acid fpirit, a concrete acid fait, fome oil, and a car- 
boqacequs riefidue. But Dr Schwediaur obferves, with 
great propriety, that the calculi of animals afford afl 
acid, and that the exiftence of this fait is in favour or 
his opinion, for fat contains a great deal of it. 

Ambergrife is ftomacbic, cordial, antifpafmodic. It is 
ufed in dpfes of feveral grains, in certain drinks, or mix- 
ed with other fubftances, in pills. The odorous princi- 
ple of this medicine is often too adtive, too penetratiog, 
aad liable to do harm. It is well known, that many 
f erfons cannot bear the fmell of it without feeling their 



Amhergrtfel * lot 

verves very difiigreeably affeded : it ftould therefore 

be adminiftered very oautiouily. It has been alfo con« 

fidered as a powerful aphrodifiac. Some phyfician^p 

however, think that ambergrife may be prefcribed in 

very copious dofes, without producing any very power* 

fidefleas. 

Ambergrife is chiefly ufed as an article of perfume, 
for the toilet : it is ufually mixed with mufk, the fmell 
of which it weakens fo as to render it much more a« 
greeable. Yet every perfoa is not fond even of this 
mixture. 

At ambergrife is very dear, it is counterfeited and 
Buzed with different fubftances. When genuine, it 
diTplajs the following properties : It is fcaly, infipid, 
>nd fweet-fmelling ; it melts without riling in bubbles 
or fiothp when expofed, in a filver-fpoon, to the flame 
^f a taper ; it fwims on water, and does not ftick to 
iiot iron. Ambergrife which does not exhibit the(e 
Properties, is to be confidcred as impure. 

• 
S VI. Of the Eggs of Birds. 

« 

Buns' eggs, particularly hen-eggs, confilt, i. Of a 
^j fliell^ which has been fhewn by M. Berniard, to 
^Qtain a jelly, and calcareous p&ofphate; 2. Of amem« 
^Qous pellicle, immediately under the fiiell, which 
appears to be a tifliie of fibrous matter; 3. Of white; 
4* OF yellow, inclofed and fufpended in the middle of 
^be white. On this laft fubftance the germ is fup« 
ported. 

The white of the egg is precifely of the fame nature 
^Hh the ferum of the blood ; it is vifcid'and adhefive : 
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\t communicates a green colour to fyrup of violets ; and 
contains carbonate pf foda, in a naked ftate. Bjr a gen^ 
^le heat, it is coagulated into an opaquei^ Df bite maff, 
'^bich exbales tbe fetid fmellof fulphurated or hepatic 
hydrogenous gas. This white, when coagulated i^nd 
dried on a water-bath, affords an infipid phlegm, which 
putrefies, and acquires the drynefs and reddi(h tranfpa- 
rency of horn. By diftillation in a retort,, it affords amr 
moniacal carbonate, and empyreumatic oil: its coal 
contains foda, and a little calcareous phofphate. M. 
Deyeux likewife obtained a little fulphur from it, by 
fublimation. 

The white. Qf the egg, when expofed to the air in 
thin layers, rather becomes dry than putrid, and forms 
a fort of tranfparent varnifh. It diflblves in water in 
any proportion. Acids coagulate it : This coagulun^ 
.Virhen diluted in water and filtered, affords, by evapora- 
tion of the filtered liquor, a neutral fait, confiding 
the acid which was employed, and the fo4a contain! 
in this fluid. Alcohol likewife coagulates the white of 
the egg. Lime-y^ater precipitates calcareous phofpbaC < 
from it J and nitrate of mercury produces phofphate ^^^ 
mercury, which takes a rofe-colour by deficcation. 

The yellow, or yolk of the egg, confifts mollly of aJ- 
buminous matter, mixed, however, with a certain quasn*- 
tity of fweet oil ; fo that this mixture diffulves in \\ ^' 
ter, and forms a fort of animal emulfion called bcr^^^ 
tniik* When expofed to the a6lion of fire, it is reduce ^ 
to a mafs, not fo folid as that which the fame age^^ 
forms from the white. When dried, it becomes foft, i^ 
confcquencc of the difengagcment of its oil, which e^' 
iiudcs from its furface. By fubmitting it to the prels, i^ 



deflate, that oil is obtmined, and is foond to be fweet 
tod &t, andof a fineQ and tafte, in a flight degree, em- 
PJinmiatic. The yolk of the egg diftilled, after the 
atnfibn of this od, affi>rds the &me prodads as other 
laimd ouitten. Adds and alcohol coagulate it. The 
cgg9 of animals, as containing fweet oQ, bear a great 
idnaMancc to the feeds of ma 07 vegetablss ; for thefe 
likevife contain a fvcet oil, united in the Cune manner 
with a mucilage, and reduced to an emuUive ilate. 

Eggs are Texy much ofied as an article of food. Their 
di^ceot parts are ofed in pharmacy and medicine. The 
flieU is calcined, and employed as an abfor bent. The 
oil of the egg is demulcent; it is applied externally, to 
cure burnings chaps. Sec. The yolk of the egg tenders 
oils (bhible in water, and thus forms lohochs : it b tritu- 
rated with refins, camphor, &c. The white of the egg 
is of confide rable ufe in pharmacy and confsdionary, 
to clarify the juices of plants, wheys, fyrups, and other 
fluids. It is alfo laid on paintings, which it prefenrcs 
I7 foraiing a tranfpareot vamilh on their furfacc. 

S Vn. Of Icbtbjocotta. 

IcHTHTOCOLLA, or fifh-gluc, is z fubftancc partly 
gdatioous, partly lymphatic, which is prepared by roll- 
iog up the membranes that form the air-bladder oi 
the fturgeon, and ibme other fiihes, and leaving them 
^0 dry in the air, after twifting them into the form of a 
&ort cord, — in which we receive them. This matter af- 
fords a vifcous jelly, when boiled in water. When left 
to macerate in that fluid, it may be unfolded and ex* 
teQ\led into a fort of membrane. It is never brittle, like 
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glaes properly fo called ; but its fibrous tnd elaftie tex- 
ture renders it always fufceptible of being twiftdL 
There is alfo a fpecies of it prepared from a decodion of 
the (kin, the ftomach, and the inteftines of fiibes ; but 
this fpecies is not equally valuable in the arts. All the 
produds of other animal fubftances are obtained from 
ichthyocoUa. It may be employed in medicine, as aa 
emollient, in diforders affefling the throat, the inteftines, 
&c.; but feveral vegetable fubftances^ pofleffing tbe 
fame virtues, are commonly preferred* It is ufed m 
the arts, to clarify liquors, wine, coffee, &c. It attrafls 
and precipitates all extraneous matte rs, altering their 
tranfparency. 

S VIII. OftbeTortoife^ tbe Frc^, and ibe Vtper^ 

The tortoife, the frog, the lizard, and the viper, art 
Tery much ufed in medicine : decodions or fbups, to 
which peculiar virtues have been afcribedi are pre- 
pared of them. In fadt, animals whofe component parts 
in general, are firong-fmelling, and are found to coo- 
tain a good deal of faline matter, by affording a confi- 
derable quantity of ammoniac, when diftiUed by a gen- 
tle heat after being triturated with potafh ;— it would 
appear, that fuch animals muft poffefs more nume- 
rous and more powerful virtues than others. Many 
phyficians, however, doubt of the fingularity of their 
virtues, and clafs them with other animals. Notwith- 
Handing this opinion, turtle and frog foups are ftill ad^^ 

xniniftered in difeafes attended with languor, in confurni^* 

lions 
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tiotts vrithMt tppatent caufe, and in recovery from acute 
£feaf6iirHind are often attended with good effeds. It 
appeals, that decodions of thefe animal fabftances are 
pecufiailj oourifliing, light, and pleafant, and perhaps, are 
at thefiune time, poflefled of a peculiar adtvity, as their 
fttoilg fmell and uncommon tafte feem to indicate. 
Within thefe fevr years, the ufe of green lizards has 
been recommended in diforders affedling the flcin, and 
cancers; hot we may venture to doubt of their virtues. 

Tipers are thought peculiarly aAtve. The ancients 
talked much of their virtues in diforders afleding the 
fkifly in diforders of the bread, and in chronical diftem- 
pers in which the lymph is vitiated. One cannot, help 
thinking, that viper foups muft occafion depuration by 
the (kin, by virtue of their powerful aroma. The pow- 
der and volatile fait of thefe animals are far from pofleC 
fing tht fame virtues. To produce their full effedb, thefe 
animals ihould be adminiftered altogether as articles of 
food in the above difeafes. 

M.Thouvenel obtained from thefe animals, by chemi- 
cal analyfis, a jelly more or lefs light, either confident 
or vifcid,— an acrid extradt, bitter and deliquefcent,-r-a 
concrefcible albuminous matter^-^an ammoniacal fait,— 
and an oily fubftaoce, of a peculiar tafte and fmell, and, 
(bmetimes fbiuble in alcohol, &c. 

S IX. Of Cantharldes. 

Cantharides, a medicine fo valuable for its cor- 
rofive and epifpaftic powers, confift, according to M. 
Thouvenel, i. Of a parenchyma, the nature of which 
he has not determined, and which compofcs one half of 
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the weight of the dried infeft : 2. Of three drachms 
to the ounce of a reddifh-yellow extradive matter, ex* 
ceedingly bitter, which affords acid bj diftillation : 3. 
Of twelve grains to the ounce of a yellow, wax-like 
matter, to which the golden yellow colour of canthari- 
des is owing: 4. Of fix ty grains of a green, oily, wax- 
like fubftance^ of an acrid tafte, in which the fmell of 
cantharides chiefly refides. This fubftance affords by dis- 
tillation, a very pungent acid, and a concrete, wax-like 
oil. Water diffolves the extrad, the yellow oil» and even 
a little of the green oil ; but ^ther ads only on the laft, 
and may therefore be fuccefsfuUy employed to feparate 
it from the others. The virtue of cantharides is owing 
to this green wax. To extrad this, together with the 
extradive matter, and by fuch means form a tindure 
charged with the fubftance of thefe infeds, a mixture 
confifting of equal parts of alcohol and water, muft be 
employed. When this mixed tindure is diftilled, the 
alcohol retains a faint fmell of cantharides ; and the fe«> 
veral matters contained in it are feparated, as the evapo* 
ration takos place. 

$ X. Of Ants and the Formic Acid. 

The acid of ants has been obferved by Tragus^ Bau- 
hin, and feveral other botanifts, who perceived the 
flower of chicory to become very red in an ant-hill. 
Samuel Fiflier, EtmuUer, and Hoffman, fucceflively ex- 
amined it. Margraf examined it with great care, and 
found that ants contain a peculiar acid, a fixed oil, and 
an extrad. Meffrs Ardwiffon and Oerhne have made 
the mod complete feries of experiments on this acid. 

This 
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This add is obtaioed, efpecially from the great red 
^vx^farnuca rufa^ either by diftillation in a retort, or by 
liziviation with boiling water. This acid, when redified, 
and a little concentrated, has a pungent finell : it is 
burning : its tafte is pleafant, when diluted with a large 
proportion of water ; it has tfierefore been propofcd as a 
ieafoning inftead of yinegar. It fpeedily reddens all blue 
yegetable colours : it is decompofed by fire, which con- 
verts one part of its principles into carbonic acid ; and 
by the fulphuric and the nitric acids, which alfo extri- 
xate frcMD it the (ame acid. It detaches ozigene from the 
oxigenated muriatic acid : it is ftronger than the fulphu- 
riCy the boracic, the carbonic, the acetous, or the ni- 
trous acid. It forms a fort of aether with alcohoL The neu- 
tral falts^hlch it forms with alkaline bafes, have been 
examined by Meflrs ArdwifTon and Oerhne. Formiate ' 
of potalh has been prepared by M. Thouvenel, by 
fpreading cloths, previoufly dipped in potalh, over ant- 
bills which bad been opened up : the ants running upon 
the cloths, depofited upon them as much of their acid, 
and of the odorate principle which they exhale in great 
abundance, as was fufficient to faturate the fixed alkali. 
The lixivium formed upon tbefe cloths, afforded, by eva« 
poration, a neutral falc in flattened parallelograms, or 
prifmatic columns, and not deliquefcent. 

Lime forms with this acid, a cryftallifable and foluble 
|alt. In a word, modern chemiils confider the formic as 
a peculiar acid. Its affinities have been arranged in the 
Allowing order, by Meflrs Ardwiflon and Oerhne : ba^ 
rytes, potalh, foda,, lime, magneHa, ammoniac, zink, 
inanganefe, iron, lead, tin, cob«lt, copper, nickel, bil- 
piuib, filver, alumine^. 

Alcohol 



io8 Ants and tbeF$ffhie Aettt. 

Alcohol digefted over ants, extradi from them aliitle 
Yolatile oil, which, with that fluid, forms Hoflfrntn't^y^rffr 
of magnanimUy. By firil boiling thefe infeAs in water, 
and then fqueexing them, a fixed oil is obtained in the 
proportion of thirteen drachms to the pound. Tfaa^ ofl 
is of a greeniih yellow colour: it congeals foooer than 
oil of olives, and is much like wax. The water of tlie 
decodion affords, by evaporation, a reddifli brown ei- 
tradl, of a fetid fmell, acidulous and cafeous, of a bit- 
ter tafte, naufeous and acid. This extrad is feparable 
into two fubftances, by the fucceffive application of w** 
ter and alcohol. The parenchyma of ants feparated froiii 
thefe fubftances, amounts to three ounces two drachttUi 
in the pound. 

SXI. Of Wood-Lice. 

Wood-lice, miHepedes^ afelU^ portelli^ onifci^ C^r. 
exhibited to M. Thouvenel, when he analyfed theni, 
fome properties peculiar to themfelves. When diftilled 
without addition, in a water-bath, they afforded an itt- 
fipid alkaline phlegm, which fometipies produced an 
effervefcence with acids, and turned fyrup of violets 
green. They loft in this operation five eights of their 
weight. When treated, afterwards, with water and al- 
cohol, they afforded two drachms of foluble matter ia 
the ounce ; and of thefe more than two-thirds was ex- 
tradtive matter, and the reft an oily or wax-like fub- 
ftance. Thefe two produ£ts are eafily feparable by 9- 
ther, which diflblves the latter, without aficding the 
former. Thefe matters differ from thofe of caiuharides 
and ants, in affording more ammoniacal carbonate, and 
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no acid, wbeo diftiUed. M. Tbouvenel obfenres, on 
this (objeAy that among infeds, wood-lice (eem to 
bear the iame relation to cantharides and ants, as o- 
TipaTOUS quadrupeds and ferpents bear to viviparous or 
real quadrupeds. 

As to the neutral falts contained in thefe iofeds, their 
qoantitj k exceedingly fmall, and it is no eafy matter to 
extraA them. M. Tbeuyenel aflerts, that wood-lice and 
earth-worms, lumbrici^ always aflbrded him calcareous 
muriate, and muriate of potafh ; whereas, in ants and 
cantharides, thefe two bafes, of which the firft always 
appeared to be the moft copious, were always combined 
with an acid pofleffing the fame properties as the phof- 
phoric acid. It is to be obferved, that this chemift has 
not explained, in his dillertation, the methods by which 
he extraded thofe ialts, or the procefles by which he 
ascertained their nature. 

Only cantharides and wood*lice are made ufe of in 
medicine. Wood-hce appear to ad only as gentle flimu* 
lantt and diuretics ; and, according to M. Thouvenel's 
experiments, fhould be given in ftill ilronger dozes than 
are commonly prefcribed of them. The juice exprefled 
from forty or fifty living wood-lice, in a mild drink, 
or mixed with the juice of fome aperient plants, may be 
given, with happy efTeds in the jaundice, ferous difor- 
ders, ajeroja coUuvie^ and coagulations of the milk, &c. 
Cantharides is one of the moft potent of all medicines. 
M. Thouvenel himfelf had experience of the tSt&s of 
the green waxen matter in which the virtues of thefe in- 
feds ieem to refide : nine grains of it laid on the ikin, 
railed a blifter, full of ferous matter, in the fame manner 
as powder of cantharides. But what is moft particularly 
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worthy of notice of all the fads refpeding the idrtues 
of this powerful remedy, is, that the fpiritous tindure of 
cantharides may be applied, with the happieft fuccc^ff^ 
externally, in dozes of from two drachms to two ounces 
and an half, in rheumatic and fciatic pains, and in the~ 
wandering gout. It heats the ikin, quickens circala* 
tion, and occafions evacuation, by fweat, urine, and 
ftool, according as it is applied on this or that part. 
Young phyiicians are to be cautioned againft admini^. 
ilering this medicine too rafhly internally : It has been 
known to occafion fluffaings on the ft:in, fpitting of 
blood, pains in the loins and bladder, dy furies, &c. 

S Xll. Of Honey and Wax. 

The honey and wax prepared by bees, appear to be-* 
> long to the vegetable kingdom ; for thefe infeds coUeA 
the one of theie fubilances from the nedlaria of flowers, 
the other from the antherae of their (lamina. But they 
are elaborated in a particular manner : and befides, as 
they are the work of bees, their properties conoe moft 
naturally to be examined in the hiftory of thefe infeds^ 
Honey is a matter perfedlly like the faccharine juiceS 
which we have examined as belonging to Tegetables^ 
Its colour is white oryellowifh; its coniiftency fome« 
times fyrupous, often foft and granulated, and its tafte 
faccharine and aromatic. By alcohol, and even by wa- 
ter, with a little trouble, a feal fugar may be obtained 
from honey. It affords in the retort, an acid phlegm, 
. and an oil ; and its refidual coal is fpongy and porous^ 
like that of the mucilages of plants. The nitric acid 
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cooverts honey^ as well as fagar, into oxalic acid. It 
diflblves very eafily in water : it forms a fyrup, and 
pailes^ like fugar, into a date of fpiritous fermentation. 
It is a very agreeable article of food, and a foftening, 
and nightly aperient medicine. Diflblved in water, and 
mixed with vinegar, under the name of oxymel ; — ^it is 
frequently combined with fome acrid plants, as in oxy- 
mel of fquills, and'of colchicu8« It is the vehicle for 
many medicines which bear its name, fuch as honey of 
rofes, honey of water-lily, mercurial honey, &.c. 

Wax is a concrete, oily juice, refembling folid fixed 
oils, fuch as butter of cacao, and ftill more vegetable 
wax. Although there can be no doubt that this fub- 
fiance is coUeded from the ftamina of flowers, yet it is 
no lefs certain, that it undergoes (bme particular elabo- 
ration in the body of the animal; for Reaumur found 
It impoffible to form flexible wax of the powder of 
flowers. The wax which compofes the honey.combs of 
bees is yellow, and of an infipid tafte. The adtion of the 
dew and the atmofphere whitens it, when expofed to it 
in thin plates : the oxigenated muriatic acid whitens it 
very fpeedily. It becomes foft by a gentle heat, melts, 
and forms a tranfparent oily fluid : by cooling, it be.-* 
comes folid and opaque. When heated in contad with 
air, it kindles as foon as it becomes volatile : and this is 
the effed of the wick in candles. When diftiUed in a 
retort, it afibrds febacic acid, and an oil which is at 
firft fluid, but afterwards fixes in the receiver, and takes 
the confiftency of butter. The quantity of the coal re- 
maining is very trifling, and it is very difficult to inci- 
nerate. Tb^ butter of wax, after being feveral times 
redlified, becomes fluid and volatile. 

White 
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White wax is not liable to be altered by the air : it 
acquires a colour in the courfe of a certain time. It 
diflblves in oils, giving them confiftency. When melt- 
ed with thefe fluids by a gentle heat, it forms tbemedi« 
cines called cerates^ Alcohol does not aQ: upon wax. 
Acids blacken it : alkalis combine with it ; and thus 
reduce it to a faponaceous ftate. 

Wax is ufed in many of the arts ; and in pharmacyi 
in the preparation of pomatum^ ointments^ and plaf- 
ters. 

§ XUI. Of Silk Worms, tbc Bombic Acid, and Silk. 

The filk-worm, efpecially in a chryfalis date, contains 
an acid liquor in a cell near the anus. M. Chauffier, of 
the academy of Pijon^ obtained this acid both by 
fqueezing the juice of the cry falls through a cloth and 
precipitating the mucilage with alcohol, and by infuf- 
ing the cryfalis in alcohol. When the acid is fepara^^ 
ted by alcohol, it carries it with it through the filter j 
and there remains on the paper ^n orange-coloured fat 
oil, a gummy matter, and a little gluten. To obtain 
the bombic acid in a ftate of purity, the alcohol muit 
be diililled : on that occafion the alcohol is volatilized, 
and the acid only remains in the retort. The acid is 
very pungent, and of an amber yellow colour : its na- 
ture and combinations are unknown. 

Many other infeds likewife contaiit acid. It has been 
remarked by M. Bonnet, that the large caterpillar o^" 
the willow emits a liquor of conllderable acidity. X 
have often obferved the bupreftes and ft^hylinitc3 
communicate a red colour to the blue paper with whic In 
X box^5 
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boxes 'containing tliem were lined. M. dauflier has 
likewife obtained an acid from the grafshopper, the red 
bug, and the lampyris, or glow-worm. 

Silk appears to be only a fort of dried gummy matter. 
It differs from vegetable fubftanc^s, i. In affording am* 
moniac by diftillation : 2. In affording [gas azote with 
nitric acid : 3. In affording a peculiar oil, which is fe-^ 
parated from it when the nitric converts it into oxalic 
acid, as has been (hewn by M. BerthoUet. It feems to 
be a compound, confiding of a vegetable mucilage, with 
a peculiar animal oil, which renders it pliable, dudilc, 
and elaflic. 

S XIV. Of Reftn Lac 

The name o^gum lac has been improperly given to a 
dark, red refinous fubftance, depoiited on the branches 
of trees by a fpecies of ants peculiar to the £aft In- 
dies. This fubftance appeared to Geoffroy to be a 
fort of nidus in which thofe ants depoiited their eggs. 
In fad, flick lac, when broken, 'appears full of fmall, 
regular cavities, or cells, containing fmall oblong bodies, 
which Geoffroy confidered as embryon ants. He thought 
the colour of the lac owing to this animal matter. The 
lac hfe confidered as a real wax : yet, its dry nefs, the aro- 
inatic fmell which it exhales when burning, and its folu* 
bility in alcohol, render it more like refin than wax. 
According to thf fame writer, it affords a fort of butter 
i)7 diftillation; It is at prefent afcertained, that the lac 
IS formed by a fpecies of the coccus, and depoiited on 
the branches of a fpecies of the croton ; which is named 
on that account croton lacciferum, — ^In commerce, flick 
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lac, grain lac, and (hell lac, are difUnguiihed from each 
other. It is to be obferved, that many other colouring 
fubftances, particularly red animal or vegetable fsecula, 
when prepared in a particular manner for dyeing, are 
called lac. In the Levant, lac relin is ufed in dyeing 
cloth and (kins. It is the bails of fealing-waz. A tine- 
ture is formed from it with fpirit of cochlearia. It en- 
ters into troches of amber, dentifrice powders/ and o< 
plates, odorous paftills, &c. 

€ IV. Of Kermes. - 

r 

Kermes, or chermes, coccus infeSloriur^ was former- 
ly confidered, by naturalifls, as a tubercle or excrefcence 
from plants. More accurate obfervation has fincefliewn 
it to be the female of an infed, which Geoffroy ranb 
among the hemiptera. The female infed fixes on tbe 
leaves of the holm-oak : after being fecundated, it ex- 
tends itfelf, dies, and in a (hort time lofes the infed 
form. It has the appearance of a brown cap, inclofing 
a great many eggs. This cap was formerly ufed in dye- 
ing; cochineal now fupplies its place. Kermes exhibits 
the fame chemical properties with the cochineal. It en- 
ters into the confedio alkermes, &c. 

§ XVI. Of Cocbineal 

(^ocHiNEAL, like kermes, was long confidered as i 
vegetable grain. Father Plumier was among the firft 
w^ho difcovered this to be a miftake. In fadl, this fub- 
ftance is the female of an hemipterous infed, which 
differs from the kermes in retaining its form after fixing 
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on plants. The cochineal ufed in dyeing grows on the 
opontia^ or Indian fig-tree. It is colleded in great quan« 
tities in South America; GeoSiroy, who analyfed it, 
bund it to contain the fame principles with kermes, and 
>btained ammoniac from it. The form of the infedt 
cnaj be diflinguilhed after macerating it in water. — Co« 
:hineal is ufed in making carmine and in dyeing. It af« 
brds either a crimfon or a fcarlet colour, according as 
t is ufed« Bemg an extradive colouring matter, it can- 
lot be applied to fubftances intended to be dyed, with^ 
}ut a corroiive. It fixes eafily on wool, and communi- 
cates to it a fcarlet dye, by means of a folution of tin in 
Qiuriatic acid, which decompofes the colouring extract, 
and contributes greatly to the brilliancy of the tinge* 
Macquerfirft taught to communicate this beautiful co« 
Lour to filk. That celebrated chemiil difcovered a me- 
thod of fixing the dye on this fubilance, by impregnat- 
ing; the filk with the folution of tin, before immerfing it 
into the cochineal bath, inftead of mixing the folution 
mth the bath, as is done in dyeing wool. 

S XVII. Of CraVs Stones. 

The ftony concretion, improperly called craVs eyes^ 
lapides cancrorum, are found in pairs, in the interior and 
lower part [of the ftoraach of thefe cruftaceous infeds. 
They are round, convex on one fide, concave on the o- 
ther, and difpofed between the two membranes of the 
ventricle of the animal. As they are found only at the 
time when the crab changes its flcin and flomach, and 
ire gradually deftroyed as the new covering of the in- 
!c<51 gains confiftency, it has been thought, with great 
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appearance cf pro!»bi!itj, thai tfaer c-:xTi'Anr^ xs tAe 
reprodcdbo of th: cakareoos fubftaooe visdi faoBs 
the baie cf rbe (hell cf the acls&iL 

Thtfe ftoDci bzTc d3 uiie : :trT crGt22B a jtbtII 
quaotirj cf gelztisocs cutter. Tbej are fMeyadog f:r 
vfe, bj vaihirg them fereral rimrs, asd leiZgi dag 
tbcm vrjih a fitt!e «2ter/t3 reduce them to a isA psfte- 
wLkb is irrocfbt icto littie bzHs, and then dnd. As 
the nttr idib vhkb tbefe fiooes are waJhed takes up 
the gtUtis:ci» matter, vhat lem^cs is ooddf^^ but 
ao eartbj fabfiaoce. When prepared in this manner, 
thej prodoce a lively efierrefcence with all adds, and 
are fStcUtlj of the fame cat ore with chalk. Their on- 
ly Tirtoe is that cf atforbicg acid mstters in the prima- 
ry paflages. That opxnkm which racks this fobSance 
among aperient, diuretic, and cordial medicines, is e* 
qoally ill- founded with many other fanciful opinions' 
which have been cctertaioed ccncercing the Yiituesof 
animal fubftacces. 



$ XVUL Of Coral 

PRECISELY cf the fame nature is coral, — a fort of 

eakareous ran^ification, either vhitc, rofc- coloured, or 

red, which forms the bafis of the habitation of the 

fea polvpL It is prepared in the fame manner as crab's 

ilones. Like thofe lapideous fubftances, it is of a calca- 

reous nature. It enters into the confeclio alkermes» 

pulvis gutteti, and amber troches. Numberlefs virtues 

hare been afcribed to it ; but unlcfs combined with a- 

cids, it pcficffcs no virtues, favc thofe of a mere abfor- 

bent. Like crab's ftones, it is often ufed, in a neutral 

ftate 
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ftate, with vinegar, or lemon-jiiice, as an aperient, a 
diuretic, &c. 



§ XIX. Of the true Coralline. 

The coralline, called fea-mofs^ is, as has been faid, 

^ peculiar habitation of poljpi. In the retort it affords 

^he fame principles as animal colours : its tafte is faltiih, 

hitter, and difagreeable. It is ufed as a vermifuge, 

^"ith good effeds. To children it is given in a powder, 

^*^^ dofes of four and twenty grains, — and to adults in do* 

"^^ of two drachms or more : an anthelmintic fyrup is 

P^^parcd with it: it enters into worm-powders. This 

^ ommon coralline mud not be confounded with that which 

•'^ at prefent called coralline of Corjiea^ lemiilOf or bcl- 

^^intocorton : this laft is a vegetable fubftance, a fort of 

fungus wliich forms a ]t\\y with hot water* 
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CHAP. XV. 



General Refult of the Analyjis of Animal Suh/lancei 
Compafifon of Animal Suhjlances with Vc^etahk 
Matters. 



TN the fourteen preceding chapters, we have given the 
hiftory of the prefent ftate of chemical knowledge 
with refped to animal fubftances. Thofe who have cul- 
tivated cheniiiftry during the laft twenty years will eafi« 
ly diftinguifh what the fcience has gained in this branch 
in the courfe of that period, and what amazing progrefs 
it has here made. Although many experiments ftill r^ 
main to be performed, and many difcoveries to be made, 
in order to complete the hiftory of animal matters ; yet 
our prefent knowledge of them is much more coniider* 
able than what was formerly poffefTed : the proper road 
is, at leaft difcovered ; and we need no longer be afraid 
of wandering in a wrong diredion. It now appears 
plainly how much the pbyfics of apimal nature maybe 
improved by chemiftry, and what important ferviccs 
medicine may exped from it, when the two fciences 
proceed hand in hand. If, after what is contained in 
the foregoing chapters, this alTertion can be thought to 
need any additional proofs, thefe will be found in the 

following fliort recapitulation* 

The 
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The matters which are called immediate principles of 
organic fubftances ; that is to fay, fuch matters as are 
feparated from organized bodies, dire£lly, and without 
alteration ; bear a ftrong analogy to thofe which are ex- 
tiaded from vegetables. We find in animals, as well 
as in vegetables, extrads, a faccharine principle, infipid 
m jcilages, acid and alkaline falts, fixed and volatile oils, 
refins, glutinous matter, an aromatic principle, and co- 
louring fubftances. But notwitbftanding this analogy, 
which was long ago obferved, there are Tome remark-i 
able differences between thefe immediate principles 
of the two kingdoms, the examination of which it is of 
fufficient importance to engage the attention of philo-^ 
fophers. 

1 . The extract and the faccharine matter, are not 
near fo copious in animal as in vegetable matters. 

2. The mucilages of animal are fomewhat different 
from thofe of vegetable bodies: they are fofter, eafier 
dried, and capable of attracting moifture from the atmo«i 
fphere ; they form into a jelly by cooling ; their tafte is 
ftronger, too, and they become four, and putrefy much 
fooqer. 

3. The fixed oils of the animal kingdom are alfo dif- 
ferent from thofe of vegetables. They are found ia 
certain cells, in much larger quantities : they are always 
more or lefs concrete, and often fufceptible of deficca<< 
tion and cryftallifation. 

4. Volatile oils and refins are in general much lefs 
copious among animals than among vegetables. It would 
appear, that nature has carefully removed from the fen- 
Gble and irritable organs of animals thofe acrid fub« 
dances which would have conftantly ftimulated the fi<i 

H 4 btes- 
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bres : even in vegetablesi they are difpofed near tbe ex« 
terior tunics. 

5* Albuminous matter, liable to concretion by heat, 
though to be found among the juices of yegetables, is 
lefs copious in them than in animals, all whofe parts ge- 
nerally contain a confiderable quantity of it. 

6. The fubftance of the fibres of animals, though 
fomewhat fimilarto the gluten of flour, is however more 
tenacious and elaftic ; and befides, its proportion is fo 
confiderable, that were there no other difference be- 
tween animals and vegetables, this alone might well ea« 
gage the attention, and employ the induftry of phyfio- 
logifts. All the mufcles or organs of motion are compo- 
fed of it ; and as animals difplay loco- motive powers 
which are not obferved in vegetables, the parts in which 
thofc loco-motive powers refide,muit be eflentially diffe- 
rent from the motionlefs bodies of plants. 

7. But animal differ (till more from, vegetable mat- 
ters, in the nature of the faline fubffances which they 
contain. Befide the falcs and radical principles of fa- 
line bodies in animal matters, of the fame nature with 
thofe which vegetables contain, f uch as lime, foda, the 
muriatic, oxalic, malic, benzoic, febacic, and phof* 
phoric acids : they afford alfo the ladic, faccholadUc, 
lithic, formic, and bombic acids, whofe nature is not 
known^ but which do not appear to exift in vege- 
tables. In animals, too, the principles from which am- 
moniac and the.pruffic acid are formed, exift in great- 
er abundance than in vegetables; and this is what 
moft eminently diftinguiflies animal from vegetable 
matters. The principles requifite to the formation of 
ammoniac and the prufilc acid| azote, hydrogene, and 

carbonCi 
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carbone, are even To copious in Minimal fubftances, that 
thefe compounds are very often ready formed, efpecially 
ia animals a fhort time after death. I ha^ found 
Fniffian blue in putrid animal matters. I have even 
feen the blood of a fick perfon, which was very much 
altered, aflume a bright blue colour, on expofure to 
the air. But it muft be acknowledged, thatvege* 
tables likewife contain the principles of the pruflic 
acid, though not ip fo great abundance. As to am- 
moniac, its being formed much eafier, and much more 
frequently in animal matters than in vegetables, ihows 
that the former contain its principles in much, greater 
abundance than the latter : And in fadt, M. BerthoU 
let has proved, that thofe matters afford a much great- 
er quantity of gas azote than the others, with the ni- 
tric acid. I have alfo proved, that after the gas a- 
zote is extraded from animal fubftances, they no long- 
er afibrd ammoniac. It is therefore to this principle 
they owe their property of affording, either by a na- 
tural or an artificial analyfis, a great quantity of this 
alkaline fait. 

If we enquire, then, what are the more fimple pri- 
mary principles of which thofe immediate principles 
are compofed; it' will be found, that the only com- 
ponent principles of animal matters, as well as of ve- 
getable fubftances, are, hydrogene, carbone, azote, 
and oxigene. Thefe bodies, which, as they have not 
yet been decompofed, may be faid to be in fome mea« 
fure elementary, appear to conftitute, by various com- 
binations with one another, oils, acids, mucilages, the 
fibrous part, &c. Thefe more immediate principles, 
again, differ from each other only in the number and 
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the proportions in which the primary fubllances are 
combined in them. But, as animal matters, though 
confiding in general of the fame principles with vege- 
table fubftances^ are however really different in their 
properties ; the difference muft be owing to their con- 
taining the primary principles in different proportions. 
The fuperior proportion in which animal matters con- 
tain the principle of azote, accounts for a great minj 
of thofe differences : it explains why animal fubftances 
afford a great deal of ammoniac by the aSion of fire; 
why they putrefy fo foon ; why they arc neceflary to 
the produdion of acid of nitre, &c. — The only thing 
which now remains to be enquired into, is, What 
change vegetable matters undergo, when they pafi 
into animal bodies ? For it is certain, that none but ve- 
getable matters ate proper for the nourifliment of ani- 
mals, or convertible into animal fubffance. It is firilto 
be obferved, that many of the immediate principles of 
vegetables pafs unaltered into the bodies of animals, ftill 
retaining their peculiar nature, — or at lead fuffer but 
very little alteration ; fuch, particularly, are various 
falts, fixed oils, &c. But the different forts of muci- 
lage, the gluten, and colouring fubftances, manifeftlj 
undergo a change of nature : the gummy matter be- 
comes gelatinous, and the gluten is converted into the 
fibrous part; the bafe of azotic gas, or azote, becomes 
fixed in thofe fubftances, and combines with them in a 
large proportion: and the fixation of this principle 
feems to convert vegetable into animal matter. This 
change, and the formation of the diflferent animal fub- 
ftances, fliould chiefly engage the attention of phyfio- 
logifts : this,, in fliort, is the gitat problem with regard 
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to aoimal nature which remains to he folved. Analyfis 
has ahready fapplied fome valuable fads towards this fo* 
lution ; but many more are ftill wanting : and it is only 
by accurate chemical procefles, that we can hope to ob« 

tain a fufficient number for the accompUlhmcnt of fo 

defirable a purpofe. 



CHAP. 



CHAP. XVI. 

Of the Putrefa£lion of Animal Suhjlances. 

VEGETABLE matters, though liable to be dccom- 
pofed, and even entirely deftroyed by putrid fer- 
mentation, are, however, far from being fo liable to 
that inteftine emotion as animal matters. The putre- 
fadion of thefe lad matters is much more rapid than 
that of the others, and exhibits very different pheno- 
mena. All the fluids, and all the foft parts of animals, 
are alike fubjeft to it; but many vegetable matters 
feem to be entirely fecure from it,— or, at lead, it takes 
place on them very flowly, and with very great difficulty. 
The putrefadion of animals, ^hich one cannot help 
confidering, w^ith Boerhaave, as a real fermentation, is 
one of the moil important phenomena in nature, and, 
at the fame time, very diflicult to underftand. All the 
refearches of philofophers, from the days of Lord Bacon 
of Verulam, v;ho faw its importance, to the prefent 
lime, have explained only a few circumftances, and 
examined only the general phenomena of putrefying 
matters. Beccher, Hales, Stahl^ IMngle, Macbride, 
Gaber, Bauir.e, the refpedable Author of the EfTays on 
Putrefaction, and the Authors of the Differtations on 
Antifeptics, whiiii obtained prizes from the Academy 
of Dijon in the year 1767, have obferved thj pheno- 
mena which attend iht? putiiJ alteration of fubdances' 

3l;d 
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ind defcribed them with fufficient care. Bat, from the 
iccouht which we are about to give of what is, known 
:onceming this matter, it will appear, that a great 
number of future experiments are neceflary, to make 
is acquainted with all the particulars of what paflTes in 
this operation of nature. 

Every fluid, or foft extraft of an animal body, when 
sxpofed to the temperature of fixty-five degrees, or 
fomewbat more, undergoes, with more or lefs rapidity, 
the following alterations : Its colour becomes pale, its con- 
Gftency is relaxed ; If a folid part, fuch as flefh, it becomes 
foft, and exfudes a ferous matter, the colour of which is 
very foon altered ; its organization is deftroyed ; its 
fmell becomes infipid and difagreeable ; by degrees, this 
altered fubflance decreafes in bulk, and its fmell becomes 
ammoniacal. After this, if it be preferved in a clofe 
veflel, the putrefaftion appears to proceed more flowly ; 
none but an alkaline, pungent fmell is felt from it :— 
tbe matter cffervefces with acids, and turns the fyrup ot 
Wolets green. But, when air is admitted, the urinous 
exhalation goes off, and a peculiar, infufferable putrid 
finell rifes from it with a degree of impetuofity : this 
fmcU continues for a long time, penetrates every where, 
8nd feems to affed the bodies of animals, like a fer- 
nienting fubftance capable of altering their fluids. This 
fecll is corrected, and in fome meafure confined, by the 
ammoniac. After the volatilization of the ammoniac, 
the putrefaftion proceeds with new energy : the putre- 
fying mafs fuddenly fwells, and appears filled with bub- 
bles of an elaflic fluid ; but foon flirinks a-new : its co- 
lour is altered, and the fibrous texture of the flefh is 
^ow fcarce diftinguifliable : it is changed into a foft 



/ 
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matter, of the confiftencj of a pouluce, and eithe( 
^rown or greeniih : its fmellii infipid and naufeous, but 
ads with great energy on animal bodies. This odoroos 
principle by degrees lofes its ftrength : the fluid part of 
the fleih becomes, in fome meafure, confident : its co« 
lour becomes deeper ; and it is at lad reduced to a fcia* 
ble matter, half-dry^ - yet fomewhat deliquefcent ; 
is'hicb, by fridion with the finger, breaks into a coarie 
powder, like earth. This is the laft date that, has beeo 
obferved of the putrefadion of animal fubilances ^ thej 
take a confiderable time to reach. this point, which ii| 
however, fometimes longer^ fometimes (hotter. Eight* 
een months,, nay two or even three years are fcarce 
fufficient for the com pleat deftrudion of the whole tez« 
ture of an animal body ezpofed to the air ; and the 
length of time which pafTes before the entire deftruc- 
tion of carcafes buried in the ground, has not been yet 
afcertained. Not to fpeak of bodies which become dry 
in certain foils, and remain without fuSering farther al- 
teration, — many fads prove, that dead bodies buried 
together in great numbers in moid earth, are notde* 
ftroyed even in the fpace of 30 years. 

From thefe particulars, it follows, i. That the cir- 
cumdances neceflkry to excite and carry on the putre* 
fadion of animal fubdances, are, the contad of air, heat, 
moidure, and red orinadivity ; — mafles of animal mat- 
ter, in order to putrefy, mud be fubjed to all thefe cir- 
cumdances: 1. That ammoniac is one of the produds 
of putrefadion, and is formed during the fermentation; 
as it did not before exid ready-formed in thofe fubilan- 
ces : 3. That the putrefadion, accompliflied by an in- 
ternal motion peculiar to organized bodies, may be com- 
pared, 
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• 
Mired to tbe adion of fire, as has been remarked by M. ^ 

[joddard ; and confidered as a fpontaneous decompoii-^ 
tioD, as thinks M. Beaume; differing from that adion 
nily in taking place more flowly : 4. That in this na« 
houral operation, the proximate principles of animals re* 
ad on each other with the help of water and heat, 
which firft excite the emotion ; and accordingly, the 
newly-formed volatile matters are, by degrees, diflipat- 
ed, in the order of their volatility, till nothing is left at 
the end of the putrefadion, but an infipid, and feem* 
ingly eartljy refidue : 5. That the putrid exhalation, 
the charader of which is fo well diftinguilhed by the 
3lfadory nerves, and which ads with fuch energy on 
the animal oeconomy, is to be confidered as one of the 
principal produ6ts of putrefadion, fince it is peculiar to 
this operation, and not obferved in any other natural 
phenomenon ; and fince, befides, it appears capable of 
exciting a putrefaclive emotion in all other animal fub- 
ftances expofed to its adion. As to the nature of this 
fugitive odorous fubftance ; it is particularly on this 
point that our refearches have made but fmall progrefs, 
and fliould be farther profecuted. What we know of 
it, proves it to be extremely volatile, fubtle, and pe- 
netrating in its nature ; and that pure air^ water in a 
large proportion, and acid gafes are capable of mode- 
rating its effeds. Although it mud not.be confound- 
ed with carbonic acid gas, a great deal of which is dif- 
sngaged from putrefying bodies, and to the difengage- 
ment of which alone Macbride afcribed the caufe of 
this natural phenomenon ; and although it mud not 
be confidered as refcmbling either the hydrogenous ' 
gas which is difengaged from putrefying bodies, or the 
1 IvjLtaltvow^ 
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luminous matter which fparkles on the furface of pu« 
trid animal fibres, and renders them phofpboric ; yet it 
cannot be denied, that there fubfift between it and 
thofe fubftances fome pretty ftrong relations, as it inva* 
riably accompanies them, is equally fubtle and volatile, 
and ads with the fame energy on the organs of ani* 
mals. 

We may obferve, with M. de Boiffieu, that there art 
four different degrees in the putrid fermentation of ani» 
mal fubftances. 

The firft, which that philofopher calls tendency topu- 
trefaHion^ confifts in a flight alteration, which appean 
to take place by the difiufion of a fort of mufty fmelli 
and the foftening of the fubftances. 

The fccond degree, that of putrefaSlion commencing^}^ 
fometimes indicated by marks of acidity. Matters in 
this degree of putrefadion, lofe a part of their weight, 
become foft, and give out ferous matter, if in clofe vef- 
fels ; but,' if expofed to the open air, they rather becooiQ 
dry and dark-coloured. 

In the third degree, that in which putrefaSlion bat 
made fome progrefs^ the putrefcent matters exhale an 
ammoniacal fmell, mixed with a putrid and naufeoui 
fmell : they are then diflblved, and their colour more 
and more altered ; and they at the fame time fufier a 
lofs of weight, and decreafe in bulk. 

Laftly, the fourth degree, that in which putrefailion 
appears compleated^ is diftinguiflied by the ammoniac'i 
being now entirely diffipated, and no trace of it remain* 
ing: the fetid fmell is now fainter, and the weight and 
bulk of the putrefied fubftances are confiderably dirai- 
nidicd : a gelatinous mucous matter is fcpar^tcd from 
I them; 
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tbem ; they become gradually dry, and are at laft re^ 
duced to a friable eartby matter. 

Such are tbe general phenoymena obfervable in the 
putrefadion of animal fubftances ; but they are far from 
taking place uniformly in all inftances of the putrefac- 
tion of animal fubftances. In the firft place, there is a 
wide diftinAion between the manner in which parts of 
the living bodies of animals putrefy, and that in which 
this change takes place on dead carcafes. In the for* 
ner, the vital fundions modify the phenomena of this 
alteration in a particular manner : phyficians have fre- 
quently occafion to obferve the differences between 
tbefe two flates of animal biddies, in refpedl to putrefac- 
tion. Befides, eVery different humout, every different 
fi^ jian in an animal body putrefies in a peculiar man- 
ner. The mufcular, membranous or parenchymatous 
texture of the organs, — the oily, mucilaginous or lym- 
phatic nature of the huinours,-^theirconfiftency, — their 
fiate with refpedl to that of the animal to which they 
belongs — all influence the emotion of putrefadtion, and 
iQodify it in a thoufand different ways, which ic would 
perhaps be impoffible to difcriminate. Laftly^ the flate 
c^theair, its temperature, its elafticity, its weight, its 
diynefs or moiflure, the particular local fituation of the 
putrefying fubftance, and the Very form of the veffcl in 
^hich it is contained, are all like.wife to ,be taken into 
account; for all thefe circumftances contribute to diver- 
s'/ the phenomena of this fpontaneous decompoiition 
^f bodies. It muft therefore be acknowledged, that we 
^^ not yet acquainted with more than the outlines of 
^behiftory of the putrefadion of animal fubftances; and 

Vol. IV. I that, 
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that, to fill thefe up, a long feries of refearches aad ex-- 
periments is requifite. 

Thofe phenomena of putrefaftion . which have been 
obferved, ihew that it is owing originally to water: iQoft 
probably, that fluid is decompofedj and its oxigene 
combining with the azote of the animal fubftanceSt 
thereby produces the nitric acid which they are fo fre« 
quently found to contain; and its hydrogene, again, may 
unite with another part of the azote, which is very co- 
pious in thofe matters, to form the ammoniac that is dif- 
engaged. The oily principle is feparated, and remains 
Iqngeil unaltered. The calcareous phofphate, and phof- 
phate of foda, in union with a portion of pure carbooa« 
ceous matter, and perhaps a little fat matter, fbem to 
compofe the apparently earthy refidue of putrefied ^ 
nimal matters. 

We have as yet defcribed only the phenomena which 
take place on animal matters, when they are decom- 
pofed by putrefaQion in the open air. As the pheno- 
mena of that decompofition in different media, tend to 
illuftrate the revolutions which take place on our globe, 
let us confider, for a little, what happens to thofe mat* 
ters, when they putrefy in water^ or under ground. 

The changes which take place in water are not quite 
the fame with thofe above defcribed. Animal bodies 
immerfed in that fluid, firft fwell : elaflic fluids are next 
difengaged from them : the water diflblves a great part 
of their principles, decompofes another part, and dif« 
perfes thofe conftituent principles over large maflli^ of 
water : accordingly, fome nations have expofed their 
dead carcafes in rivers, and traded to the waters for 
^heir deiftrudion. 

Different 
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Different phenomena take place when animal bodiea 
are buried under ground. Obferyations, moft of which 
were accidentally made, have fliewn, that they are 
more rapidly or more flowly deftroyed, according to 
the nature of the foil. Bodies are fometimes found 
to be totally deftroyed in a little time ; and fome- 
times they are found in a good flate of preferva« 
tion, eren after lying a long time under ground. It 
may be eafily conceived, that where the earth is very 
porous and light, and. the animal matter difpofed near 
the furface, air, and efpecially water, will then obtain 
eafy accefs, and contribute to its decompofition. In op« 
pofite circumftances, the decompofition mud naturally 
be much flower. Dry earth, for inftance, abforbs wa« 
ter from bodies, renders them dry, and converts them 
into mummies. A fandy foil, in which bodies are expo« 
fed fo the imprefiion of a fcorching fun, produces a fi« 
milar effect, giving them a degree of hardnefs which 
renders them fecure againft dcdruclion for ages. Ar« 
gfllaceous earth, again, retains water, and therefore 
fiivours the putrefaction of bodies. In cafes in which i€ 
takes place, either fooner or latter, the fluids and folids 
are at laft reduced almoft entirely into gas axote, carbo^ 
nic acid gas, hydrogenous gas, and ammoniac gas. All 
thefe elaftic fluids, as they filtrate through the earth, are 
in part flopped in their progrefs, and rendered fixed ; 
and accordingly render the mould black, fat, and fetid. 
Th^e products of putrefadion faturate the mould in 
fome meafure, till they are at length carried off by the 
difiblving adion of water and air, evaporation by heat, 
and abforption by vegetables* Thus, nature, by a flow 

I a decompofitipOi 
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decompofitioo, reduces animal bodies, after thej are de^ 
prived of life, into more fimple fabilances, fitted to en- 
ter into new combinations. 

This decompofition conlidered, as it takes place, all 
bver the globe, at once, on the earth, in the air, and in 
water, gives rife to feme important changes in nature, 
-which philofophers (hould obferve and afcertain. When 
we obferve the wide extent of the fea, and the immenfe 
number of animals by which it is inhabited, it appears, 
.that vaft quantities of animals perifh in it, which, bjr 
their fpontaneous decompofition, muft give rife toa nuoi« 
ber of phenomena that have been, as yet, but too littk 
examined. What becomes of all thofe remains of ani* 
mal bodies ? What fucceffive revolutions do they under- 
go? Sea-water is known to contain muriate and fut 
-phate of foda, lime, and magnefia : No doubt,- muris* 
tic acid, magnefia, lime, and foda, are continually form- 
ing in this laboratory; nay; perhaps, the formation of 
many of thefe fubllances may be carried on by marine 
aninials, during their lives ; but others can be owing 
only to the decompofition of the fame animals after 
death. It cannot be denied, that the firata of calcare* 
ous matters, which compofe, as it were, the fliell or 
cruft of our globe over a very confiderable partofiti 
furface, have been originally produced from the remains 
of fl^eletons of marine animals, more or lefs broken by 
the adion of the waters ; that thofe flrata have been 
primarily depofited at the bottom of the fea ; and that 
bitumen, and pit-coal which is depofited in very thin 
and extenfive ftrata, both of ^hich fubftances occupy 
a part of the globe, have been originally produced in 
. this manner* la the feaS| therefore, there is a decom- 
pofition 
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pofition of water conftandy carried on : innumerable a« 
gents are ever feparating its principles, and fuffering 
alterations themfelves. Immenfe mafles of chaUc, from 
time to time depofited on the bottom, abforb and fiz^ , 
that is, coovert into folid fubftance a part of the liquid 
with which that capacious refervoir is conftantly filled. 

From thefe refldflions on the decom pofition of animal 
fubftances, in the earth, the air, and the waters, witli 
all the aflemblage of fadb which chemiftry fupplies con« 
cemiog it; it follows, that the exterior ftrata of the 
globe are now different from what they originally were: 
that it is increafing in folidity and extent by the fuccef- 
five and uninterupted accumulation of calcareous mat* 
ter from the deftruftion of animal bodies : that the foil 
of the earth which we inhabit is modern and faditious : 
that minerals are not to be confidered as forming a part 
of this foil : that it has been produced from a flow de« 
compofition of animal and vegetable bodies : that water 
is coofiantly diminifliing in quantity, and afluming a new 
form : that one part of decompofed water forms one of 
the bafes of animal and vegetable bodies : that another 
part enters, in a folid form, into the calcareous ftrata of 
the globe : that the atmofphere muft have been influ- 
enced and modified by all thofe changes : that vegetables 
are continually influencing the ftate of atmofpheric air; 
and that the light of the fun adts an important part in 
the produdion of thefe mutual alterations. Although 
it may appear impolfible to determine the length of 
time in which the decompofition of water, vegetation^ 
fermentation, putrefadion, the formation of faline mat* 
ters, bitumens, and calcareous fubftances, and their 
xnodificationSi have been fucceflively carried on; yet 

I3 >i». 
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the modern difcoveries with which chemiftry and nttu- 
jfal philofopby have been enriched, fliew, that tlrafe phe- 
nomena have taken place at different periods; that 
they continue to modify the prefent date of our planet: 
And that, if matter be, as great philofophers aflert, only 
one fubftance, as to its mafs and intimate nature ; yet 
its form is continually varying by new combinations, 
and gradually experiencing great revolutions ; of which 
modern chemiftry, and modern chemiftry alone, can ai^ 
certain the caufe, and may one day determine the ul* 
timate effe&. 



CONTl 
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Qf/i^ Animal Kingdom. 



Of ibe Methodical ClaJJification and the Natural Hijlory 

of Animals. 



A S the inferior animals on our globe are fo numerous, 
it would be impoifible for mankind to diftinguifli 
them from one another, or gain any conliderable know* 
ledge of their nature and habits, if they did not exhibit 
remarkable differences, which render it eafy to eftablifh 
di(lin£lions among them. NaturaUfts have always been 
fenfible of the utility of thofe differences; and by divi- 
ding animals according to them, either into more or 
fewer claffes, have happily formed what are called me-^ 
tbods. Though it be certain that no fuch claffifications 
exift in nature, and all the individuals which (he has pro- 
duced, form one continued, uninterrupted feries ; yet they 
muft be acknowledged to affifl the memory, and to form 
truly ufeful guides in the ftudy of natural hiftory. Me- 
thods are therefore to be confidered as inftruments fuited 

I4 x.^ 
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to our weaknef;, which may he happUj made ufe of m 
tracing the wide field over which the ftores of nature 
are (Irewed. The divifions which Ariftotle eftablifhed, 
were very general and fimple ; but his ingenious icfiec« 
tions on the internal and external organs of animals^ 
formed the b^lis on which moft of the firft naturalilh 
who attempted methodical diviiions-— fuch as Aldrovan« 
dus, Johnfton, Charleton, Ray, &c« eftahliflbed thenu 
Thofe naturalifts have been fucceeded by a number of 
pth^r?, by whon[) the;r methods have been UDpro?ed^ 
and much added to the knowledge which they had col- 
leded. Ainqng the latter, thofe whofe works are the mod 
worthy of being (ludied, and from which what follow^ 
l^ere on this fi^bjedl is borrowed, are Mefifrs iPciix, Ar« 
thedi, BrifTon, Daubenton^ Geoffroy, &c. 

After man, t^e organization of whofe body, and the 
intelligence with which he is endowed, entitle him to be 
ranked at the head of all the animals inhabiting our 
globe, in a feparate clafs, — all the other animals may be 
arranged in eight clafles : — Quadrupeds, Cetaceous Ani- 
mals, Birds, Oviparous Quadrupeds, Serpents, Fiflies, 
Infedls, and Worms, with which may be aflbciated Po- 
lypi. 

Thefe clafles might perhaps be rendered much more 
numerous. But, with the divitions, the di(BcuIties of the 
lludy would be increafed : and this is to be carefully 
avoided, in an artificial method ; as fuch a method mud 
owe all its value to fimplicity and perfpicuity. M. Dau- 
benton, who has laboured much on the claflification of 
animals, has arranged them in the fame manner; and, 
under each clafs, has confidered the ftrudlure of the 
principal parts of the animals contained in it ; (hewing, 

th'it 
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tint from man to the worm, animals become gradually 
more imperfed in their organization. {Sge Table I. at 
the ewd rf tbii volume.) 

In the hiftqry of animals^ there qre two principal ob« 

jeds of attention : i. Their external forms, and the me« 

thods £)anded oq (hofe forms : %. Their internal organs, 

and the fundions for the performance of which they are 

deftined. Thefe two diilindl objeds WQ ihall confider 

n two feparate Sedions. 
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SECTION I. 



^ Sketch of the different Methods of the Natural Hifiorj 

of Animals. 



ARTICLE FIRST. 



Of ^adrupeds. Zoology. 



QUADRUPEDS are animals with four feet, whofe 
bodies are generally covered with hair. They 
refpire by lungs, like the human fpecies : they have 
alfo a heart, with two ventricles : they are viviparous. 
Their ftrudlure, more than that of any other animals, 
refembles the ftrudure of the human body. Some of 
them, fuch as the ape, and a few others, have even 
been ranked by Linnaeus in the fame clafs with mao. 
That naturalill gives this clafs of animals the name 
of ^amm/7/ia,— comprehending, alfo, cetaceous ani« 
mals, becaufe thefe, too, have breads, and fuckle their 
young. 

Although 
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Akboagb this clafs of animals may feem to be nearly 
of the iame order with man ; yet, between the two; 
there are fome ftriking differences, which we may here 
enumerate : — ^The horizontal difpolition of their bodies, 
the form of the extremities, tbe thicknefs, the ftifTnefs 
of the (kin — which is either covered with hair, or with 
a hard and corneous cruft ; tbe prolongation of the 
back-bone into a tail ; the flat, horizontal form of tbe 
anterior part of the cranium, tbe length and breadth 
of the ears, the extreme length and oblique difpolition 
of the bones of the nofe and the upper jaw : tbe union 
of the fingers ; the immobility of tbe bones of the 
fore-arm on one another ; — tbefe are all properties in 
which this clafs of animals differs from tbe human fpe- 
cies. The difpofition of the human body, again, is 
elevated and perpendicular ; tbe bone of tbe radius is 
moveable upon the ulna, tbe fingers are feparate, tbe 
thumb placed oppofite to the otber four, and tbe (kin 
fmooth and thin,— Tbis difference of ftrudlure miift 
evidently improve the fenfibility of human beings, 
and render them much fuperior to the mod perfect of 
the other animals. The anatomy of their internal 
organs, and tbe biftory of their fundtions, will corro* 
borate dill fartber tbefe important confiderations. 

Ancient naturalifts, at tbe bead of wbom are Arif- 
totle and Pliny, did not tbink of diilinguifhing qua- 
drupeds any otber way but by tbe regions wbich they 
inhabited : Accordingly, fuch is the inaccuracy of 
their defcriptions, and fuch tbe uncertainty of thofe 
charadlerillics wbich they have pointed out, that we 
are often at a lofs to difcover what animals they al- 
lude to. NaturalidS, fenfible of the inconveniences 
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attending this method, have fince adopted a very dif- 
ferent mode, in their defcriptions of the objeds of 
natural hiftory. From the exterior form of the mbft 
confpicuous parts of animals, thej have afiumed cha« 
raderiftics eafily difcernible, and fufficient to efta* 
bli(b certain diflindlions. We fhall here give aoL 
account of only three artificial methods ot arrange 
ing quadrupeds : thofe of Mefirs Linn^Qus, lUeiQ;^ aQ(| 
Briflbn, 

The Method ^LiNNiCus. 

LiKN^us divides animals with teats, mammaUa. 
into feven orders. The firft comprehends thofe which 
he calls primates^ the charafteriftics of which are inci» 
fory teeth in both jaws ; in the upper-jaw, always four 
teeth ; two teats on the breaft ; and the arms feparat« 
ed by a collar-bone. In this order there are four ge- 
nera ; namely, man btnna^ the ape Jimiay the maki le* 
mur or profimia^ and the bat vefpertilio. It mud be 
acknowledged, that this method does not very well 
agree with nature ; for there is fo wide a difference be« 
tween man and the bat, that it is almoft (hocking to 
clafs them together. 

The animals of the fecond order are denominated 
bruta* Their charadleriftics are,^ the want of incifive 
teeth» feet with ftrong hooves, and flownefs of motion 
in walking. This order contains fix genera ; the ele- 
phant elepbai^ the fea-cow tricbecbus^ the floth bradj^ 
pus, the ant-eater myrmecopba^a^ the philodotus manis^ 
and the tatou, or dafypus. There is a wide difference 
between the two former genera, and the latter four. 

4 la 
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In tbe third order» virhich the Swedifli naturalift de- 
nommates,^^, wild beafts* he includes all animals with 
paps, whofe incifory teeth are of a conical form, and ge- 
nerally in the number of fix to both jaws,— the canine 
teeth very long, and the molares not flattened, — their 
feet armed with claws,—- and who, in their habits of life, 
are rapacbus and devour their prey. In this order, 
there are ten genera ; the k^-czM pboca, the dog, canis^ 
the cztfeUs^ the ferret viverra, the weafel mii/lella, the 
bear urfus^ the didelpbis, the mole talpa, the moufe fo- 
rex, and the hedgehog erinaceus. 

The fourth order, intituled gJifet, the dormice, is 
diftingoifhed by the following charaderiftics. The ani- 
mals belonging to it have two incifory teeth on each 
jaw, but no canine teeth. On their feet, they have 
daws which fit them for leaping. They gnaw the bark 
and roots of trees, &c. This order comprehends fix ge* 
nera ; the porcupine bijlria, the hare lepus^ the beaver 
cqftor^ the rat mus, the fquirrel fciurus^ and the Ameri- 
can bat, named by Linnaeus noSlilio. 

Under his fifth order, pecora, this naturalifl compre- 
hends all thofe quadrupeds which have incifory teeth 
on the under-jaw, but none on the upper, which have 
their hooves divided, and which chew the cud. The 
camel camelus, the animal which affords mufk mojcbus, 
the ftag ccrvus, the goat capra, the (beep 07ns, and the 
cow bos, are the fix genera of which this order confifts. 

Under the denomination of bcllua^ the fixth order, 
he comprehends quadrupeds with obtufe, incifory teeth, 
and hooves on their feet. The four genera of which 
this order confifts, namely, the borfe equus^ tho river- 
horfe bippapotamuSf the hog Jus ^ and the unicorn rbino^ 

ccros^ 
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eeros^ are fuiliciently diftinguilhed from one another, 
by the number of their teeth, and the form of the 
feet. 

Laftly, the feventh order, comprehending cetaceous 
animals, cete^ is diftinguiflied from the other orders by 
the form of the feet of thefe animals, which refemble 
fins. As, however, we agree in opinion with feveral 
modern naturalifls, who think that cetaceous animals 
fhould be ranked in a particular clafs, we fhall fpeak oC 
them after quadrupeds. 

The method of Linnasus appears to be in many iQ«. 
fiances defedive ; — not only in bringing man and the 
bat, &cc. improperly together, and in dividing with e« 
qual impropriety animals fo nearly reCembling each o* 
ther as the rat and the moufe, &c.; but its diviiions are 
far from being fufficiently numerous; oor will thej 
helf) the iludent to diflinguifli any particular quadru- 
ped : And this is what mult conflitute the great merit 
of a fyftem of arrangement ; — this is indeed the only 
advantage that can be gained by it. 

Klein 's Method. 

Klein divides quadrupeds into two great orders; 
the firft, comprehending quadrupeds with hooves, ^i^i 
ungulati Jive chcliferi ; the fecond fuch as have their 
feet digitated, pedes d'lgitatu 

The firft order is divided into five families, which are 
diilinguifiied from each other according to the divifion 
of their hooves. The fiiil family, called monacbela, (in 
Fxtnch folipede) Jingle-hoofed^ comprehends the genus 
of the horfe. — The fecond, the individuals of which are 

diilinguiflied 
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diftinguiflied bj the name of dicbela, confifts of thofe 
quadrupeds whofe hooves are parted into two, or biful- 
car bifiilci. Some of thefe, fuch as the bull, the ram, 
the buck, the ftag, the giraffe, &c. have horns, Others 
again, fuch as the boar, the hog, the babyroufla, are 
without horns. — The third family contains the tricbela^ 
or animals which have the hoof parted into three ; of 
which there are none but the rbinoeeros. ^^In the fourth 
familyt whofe peculiar chara£teriftic is, to have the hoof 
parted into four, tetracbela^ there is only the hippopo- 
tamus* — The elephant, the only animal whofe foot is 
parted into five divifions, conftitutes the fifth family, 
pentacbelom 

The fecond order of quadrupeds, containing thofe 
which are digitated, is likewife divided into five fami- 
Uet. The firft confiding of animals with two toes on 
thefoctf, dida6iyla^ comprehends the camel, and the 
floth of Ceylon. — The fecond family, animals with three 
toes on the foot, tridaSlyla, confifts of the floth and the 
ant-eater.-— In the third, Klein comprehends, under 
the name of tetradaSlyla^ animals with four toes, tatous 
or amadilloes, and the cavia^ which feems to be a fort 
of rabbit.— The fourth family, charaderifed by having 
five toes, perUadailyla^ is more numerous than any of 
the former families : it contains the rabbit, the fquirrel, 
the dormoufe, the rat and the moufe, the didelphis, the 
mole, the bat, the weafel, the porcupine, the dog, the 
wolf, the fox, the coati^ the cat, the tiger, the lion, the 
bear, and the ape :-— a very confiderable number of fpe- 
cies are comprifed under thefe different genera. It is 
to be obferved, that in all thefe charadteriftics, taken 
from the form of the feet, Klein, in diftxnguiftiing the 
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families, confiders only the fore-feet. Laftly, the fifth 
familj of digitated animals confifts of animals whofe 
feet are irregular in refpedl to the number and divifion 
of their toes, anomalopada ; fuch as the otter, the bea- 
ver, the fea-cow, and the phocas or fea-calf. 

The fame objedion may be made to Klein, as to Lin* 
nxus. The families are, indeed, fufficiently diftinguiHi- 
ed from one another; but the genera, efpecially thofe 
of the fourth family of digitated animalsi cannot be 
well difcriminated in his fyftem. 

• 

Method oflA. Brissok. 

M. Brisson has avoided moft of the defeds of 
other fyftems, by combining together all the chariade- 
riftics which had been aflumed by preceding naturalifts: 
—The number of the teeth, the want of teeth, the 
form of the extremities, the (hape of the tail, and the 
nature of the appendices — fuch as horns, fcales, and 
prickles. His fyftem cannot be denied to be the moft 
compleat, and the bed contrived to help us to diftin- 
guiih any quadruped, and refer it to the genus to which 
it belongs. His diviHons are here exhibited in a table : 
it contains the generic charaderiftics of animals ; and 
is very iimple and eafy. — Sec Table IL at the end of 
this volume. 
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ARTICLE IL 

Of Cetaceous Animafs* 

CsTA^eous animals, ate great animals inhabiting 
the feas, mrbich are enabled, by the ftrudure of 
their lungs and blood-ve0els, to live under wateri— ^i 
we (hall explain more particularly in tbe hiftory of re^ 
fpiration. Being viviparous, they refemble quadrupeds 
in the ftrudure of their breafts, and of their internal or- 
gans in general ; but the form of their extremities is 
different, — as thefe fpread into fins : And they have, 
befidcs, two apertures in the upper part of the head, 
through which they fpout water to a confiderable 
heights Thefe holes are called by naturalifts^ir^a^/j* 
M. Daubenton tranflates this word (events) vents^ 
Thefe animals are far from being equally numerous 
with quadrupeds. M. Briflbn diftinguiflies them, . i • 
mto Cetaceous animals wanting teeth, fuch as the whale 
haktna ; 2. Cetaceous animals which have teeth Quly in 
the upper-jaw, fuch as the cachalot^ monodon vet monO'^ 
ceros ; 3, Cetaceous animals uith teeth only in. the 
under-jaw, fuch as the narval or unicorn of the fea, 
^jfeter ; 4. Laflly, Cetaceous animals having teeth ia 
both jaws, fuch as the dolphin, delpbinus. 

Vol. IV. K ARTICLE 
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ARTICLE III. 

■ Of Birds. Ornithology. 

SiRBS are animafls with two feet, ^which moTC 

through the nir by^ in<?8DS of v^ings, are covered wkh 

^ feathers, and have bills of a corneous fiibftuice. Ma- 

" tiy fafts concerning the forros of the bills, tlie ftruSoie 

r 

« of the feathers, the motions and the habits of thefe ft- 
nimals, are highly worthy of attention. The Bioftim- 
pbrtant of thofe fadls will be giren in an abridgement 
of phyfiology, which is to follow in this rolmne. At 
prefent, we arc only concerned to give the extennt 

> charaderHlics by which the animals are diftingiiifted, 
and fyflematically arranged. The firft philofbphen 
who treated of this part of natural hiftory, eftablifted 
no diftindions among birds, but fuch as depended t)Q 
their inhabiting in different fituations. They diftia- 

- gu*^ed them into birds of the woods, birds of tkc 
plains, birds of the thickets, fea-fowls, river-fowb, ztA 

' birds frequenting lakes, &c. Others have diftinguiA- 
ed them by the fpecies of food on which they live,*^ 
into birds of prey, granivorous birds, &c. &c. 

But the moderns who have formed fyftems of natural 
hiftory, have taken a very different way of 'eftablifhiog 
char afleri (lie differences among them. Linnaeus has 
divided them, by the form of the bill, into fix oiden^ 
in the fame manner as quadrupeds, with which he com- 
pares them* But thofe diviiions do not appear to t>e 

fufficicndy 
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fuificiently numerous'; ^fpecially as the number of the 
fpecies of birds is much more condderable than that of 
quadrupeds. Buffon makes the qustdrupeds which are 
known, amount to two hundred different fpecies ; but 
the fpecies of birds to fifteen hundred or two thoufand. 

We (hall here fpeak only of Klein's and M. Brif-» 

fan's fjftematical arrangements of birds. 

Klein divides birds into eight families, according to 
the fgrm of their feet. The firfl, under the name of 
dii/aSlyUt, conlifts of fuch as have two toes on the foot : 
«-*the onjiy bird belonging to this diviiion is the oftricb^ 
«~The fecond confifts of tridaByliS^ fuch as the cafTuary^ 
the builar4> the lapwing, the plover.— ^The third, thd 
$ctrada£iyhi have two toes before, and two behind » 
fuch as the parrot, the wcx)dpecker, the cuckoo^ and 
the kingVfifber.-^The fourth comprehends the tetra^ 
da^jh which have three toes before, and one behind^ 
This family is more numerous than any of the reft : it 
comprehends both diurnal and nodurnal birds of prey^ 
ravens, magpies, ftarlings, thruflies and blackbirds^ 
larks> red-breafts, fwallows, tom-tits, woodcocks, buU 
finches, rails, crofsbills, gallinaceous fowls, herons, &c* 
— The fifth family contains tetradaSlyla having their 
three fore- toes conne£led by a membrane, but the toe 
behind feparate. Thefe birds are called palmipedes^ 
This family conlifts of geefe, ducks, fea-mews, and di* 
vers.— The fixth comprehends thofe tetrada^yla which 
have all the four toes connefted by a membrane.' They 
are called in Latin planet. The pelican, the cormo* 
rant, Xj^tfool, and the anhinga, are ranked by Klein in 
this family* — ^The feventh confifts of thofe who have 
only three toes, and thefe conneded by a membrane t 
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they are denominated tridaSlyUe palmipedes. Tbe 
guillemot, the penguin, and the albatrofs, belong to 
this familfl — Laftly, the eighth confifts of teirada&jh 
having on their toes fringed or fcolloped membranesr 
They are called alfo dadlyloba. This laft family con- 
fifts of the colimba and the coot. Klein'^ method, 

though it defcends to more- particulars than that of Lin- 
naeus, is ftill attended with numerous difficulties as tp 
the diftindions of the genera; ^fpecially thoie of tbe 
fourth family. We therefore think M • Briflbo's pr^ 
ferable. Tbe laft, indeed, as the author has made ufe 
of the different charaderiftics in the fame manner as io 
his claflification of quadrupeds, appears at firft fighl to 
be very complicated ; but when reduced to a table, ai 
we have done with it, it exhibits, at one glance, all tk 
divifions of which it confifts ; and any particular bird 
may be eafily diftinguilhed, by tracing thofe divifiofiSi 
See Table UL at tbe end of this volume. 



ARTICLE IV. 

Of Oviparous ^adrupeds. 

LiNNJtus, in hb fyftem, arranged together, oviparous 
quadrupeds, ferpents, and cartilaginous fifhes, under tbe 
name of amphibia. But, M. Daubenton is of opinion, 
that the word amphibia cannot be properly applied to 
any clafs of animals : for it muft mean animals which live 
either in air or in water, as long as they pleafe ; aod 
there is no clafs poflefled of this property : Were the 
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denominatkiDy again, to be applied to all terreftrial ani* 
mals capable of living for any fpace of time, however 
fbort, under water,— and all aquatic animals capable of 
living in the air^ — all animals would then be amphibi- 
ous. In the fame clafs, but in two diftinft orders, Lin« 
nanis lanks both oviparous quadrupeds, and ferpents ; 
and thofe amphibious animals which pradife fwimming, 
he ranks among fiflies. 

In M. Daubenton's fyftem, oviparous quadrupeds 
c(mipc^ the fourth order of animals. Their organiza* 
tbn b by no means imperfed : for they, like the qua- 
drupeds^cetaceous animals, and birds ranked before them, 
have a head, noftrils, and ears fituated within the head. 
But, the following charaderiftics diftioguifh this clafs 
from the three preceeding orders : i. They have only 
one ventricle in the heart : 2. Their blood is almoft cold : 
3. They refpire only after long intervals : 4. They are 
oviparous, and confequently without teats. T he lad 
of thefe charaderiftics is common to them with the four 
following orders of animals. Laftly, no other animals 
but they, have four feet without hair. 

M. Daubenton obferves, that the differences among 
the various genera belonging to this order are fo confi- 
derable, as to render it.iofpoffible to cfommunicate any 
general notions common to them all. Of this he treats 
in the hiftory of each particular genus, under the words, 
tonoiies, lizards, toads, frogs, in the fecond volume of 
the Natural Hiftory of Animals, which forms a part of 
the Eacjclopadie Meibodique. 

The daffification and the charaderiftics which that 
celebrated naturalift has given of the order of oviparous 
quadrupeds, is ona of the moft complete and the beft 
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executed parts of the natural fiiftory of atiitnals : aod I 
have, therefore, formed into a table, all M. Dauben- 
ton^s divifions, from clafles to fpecies, as the ftdmber of 
the fpecies b not above loo.^-CSee Table IV'.J Since the 
publication of M. Daubenton's work, the Goilnt de la 
Cepede has publifhed a very complete andi accurate 
work on oviparous quadrupeds, in which he exhibits a 
peculiar method of arrangement. This method is laid 
down in the fifth table, which is extrafted from M. de 
la Cepede's work. 



ARTICLE Y. 

Of Serpents, 

Serpents form the fifth order in M. Daubent^n^ 
4ivifion of animals. Thefe are fufficiently diftinguifh* 
ed, by having their bodies covered with fcales, and be*> 
ing without feet or fins. They have a head, noftrils, 
ears within the bead, only one Ventricle in the heart, 
and their blood is almofl cold : they refpire only after 
long intervals, and produce egg^ like oviparous quajdru" 
peds. Serpents have neither neck nor fhoulders. T^e 
fcales with which they are covered, are of three'Ibrts : 
They are either rhomboidal, and riling over each other 
like tiles, to which form and difpofition, I^nnaeus gives 
the name Qifquamnu; or elfe of an oblong fquare form, 
and difpofed one befide another, — and thefe Linnaeus 
^M^fcuta or plates jr— when very fmall, and ftill of this 

forai, 
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form, they are Renominated yZ:«/^//a or fmall plates: Or 
laftlj, they form rings round the body of the ferpeDt^-^ 
as in the amphifbaena. 

Though ferpents be without feet, yet they often 
moTe nimbly enough, by fixing the fore-part of the bo- 
dy, laifing the middle, and then bringing forward the 
hinder part ; they reft on the tail, and fpring to a dif- 
lance to attack their prey. They change their ikin 
once or twice a year. 

Some ferpents are venomous. Of 131 fpecies of 
which Linnaeus takes notice, 23 are by that naturaliS 
reckoned dangerous. AH of thefe animals whofe bite is 
dangerous, have, on each fide of the upper jaw, a tooth 
confiderably larger than their other teeth ; at the root 
of which is a cell filled with a peculiar fluid, which they 
pour into the wound through a groove in the tooth. 

It cannot now be confidered as a matter of doubt, 
after the teftimony of fo many refpedable authorities, 
that there are fpecies of ferpents of a very extraordinary 
fize. M. Adanfon, from a number of very accurate 
fads, fixes the fize of the largeft ferpents, at forty or 
fifty feet in length, and a foot and an half in thicknefs. 

Of all naturalifts, M. Laurenti has entered the moft 
minutely into the claffification of ferpents. He diftri- 
butet them into 17 genera. But M. Baubenton rejedls 
the (yftem of this naturalift, becaufe it is fo exceedingly 
difificult to recogoife the diftindive characters ; adopting 
in preference to it, that of Linnaeus. — The fixth table, 
at the end of this volume, contains the divifions and 
charaderiftics of ferpents, from genera, to no fewer 
than one hundered and twenty-feven fpecies which 
have been enumerated by M. Daubenton. 

K4 . ARTICLE 
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ARTICLE IV. 

Of Fi/hes. Ichthyology* 

FisH£S are a very difTerent fort of animals from thofe 
\vhich we have hitherto been coniidering: the ftrudure 
of their internal organs is altogether peculiar, as will be 
ihewn in our abftradl of phyfiology. They differ from 
other animals, in having, infteadoffeet, fins which en- 
able them to move in water, — and in refpiring water 
inftead of ain It is much more difficult to gain a 
knowledge of fifhes, than of other animals ; and ac« 
cordingly, the natural hiftory of fiflies is very imperfed* 

In order to underlland the methodical divifion of tbefe 
animals, which we are about to propofe from Artedi» 
Linnasus, and M. Gouan, it will be necefiary for the 
reader to take a hafty view of the anatomy of the cxtc* 
rior parts of their bodies* The bodies of fiflies may be 
divided into three parts : the head, the trunk of the 
body, and the fins« 

The heads of thefe animals are of various forms : — - 
Either horizontally or laterally flattened, or round i 
either naked or fcaly : fmooth, or overfpread with afpc*- 
rities, tubercles, &c.— -The lips have been obfervcd to 
be either flefliy or bony, with appendices or barbels, 
foft, and very moveable ; the teeth are fixed, either 
to the jaws, the palate, the tongue, or the gullet: 
their eyes are two in number, motionlefs, and without 
eye-Uds ; the channels of their ncftrils are double o(i 
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both fides : they have an opening at the gills or hron. 
chise : they are provided with bones, either round, tri« 
angular, or fquare, to Ihut this opening : the bronchial 
membrane is placed under thefe, and fupported by fe- 
veral other bones, in the form of a bow, the number of 
which varies from two to ten, Thb membrane folds 
back on the bones above it ; and it is an objed of im- 
portance to examine the varieties of its ftrufture, — as 
the charafteriflics of genera are often taken from the 
number or form of the radii. 

The form of the trunk varies, as well as that of the 
bead. It is either round, or globular, or oblong, or flat, 
or angular. In it are to be obferved the lateral lines, 
which feem to divide each fide of the body into two 
paitt:— The thorax, fituated immediately below the 
gills, at the upper extremity of the trunk, and filled 
with the heart and bronchiae : — the belly, the fides of 
whkh extend from the head to the tail, and which con- 
taios the ftomach, the liver, the air-bladder, and the 
genital organs -.—the orifice of the anus, common to 
the inteftines, the bladder, and the organs of genera- 
tion :«- and laftly, the tail, which terminates the trunk, 
and of which the form and fize are various. 

The fins, pinna natatoria^ confifl of membranes, fup- 
ported on fmall radii, of which, fome are hard and bony, 
«^nd terminate in a thorny point, — which has procured 
to the fifties to which it belongs, the name of acantbop^ 
^^'JiH from Artedi; others are flexible, foft, obtufe, 
•nd feemingly cartilaginous, — and charadterife the fifties 
to which they belong, as malacopterygii. The fins are 
diHinguiihed into five forts, accoirding to their fitua* 

tions ; 
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ttons ; dorfal, pedoral, abdonuQali thofe of the anus^ 
and of the tall. 

The dorfal fin maintains the fiflx in equilibriiuxi^ 
It is diverfified by fituation, figure, number, propor^ 
tion, &€• 

The fins of the thorax are fituated at the opening of 
the gills : they are two in number : ihcy fcrve the pur- 
pofeofarms, and fometimes even of wings^; theydifier 
in fituation, extent, figure, &c« 

The fins of the belly are more particularly worthy 
of notice ; for, from their fituation has the celebrated 
Linnaeus taken his diftindive charaderiftics in claffiog 
fifbes. Thefe fins are fituated on the lower part of the 
body, above the anus, and always lower and nearer 
each other than the pedoral fins. They are fometimes 
wanting ; and as Linnasus compares them to £bet|^ he 
calls fuch fiflies as want thefe fins apades. Mod fi(hes 
however, are poflefled of them; but they arc notal* 
ways inferted at the fame place. When they arc fi- 
tuated either before or immediately under the opening 
of the gills and the pedoral fins, both they and the 
fifties to which they belong, are called jnfii/ar. When 
fixed to the thorax, and behind the opening of the gills 
they are called thoracic: And, in Linnaeus's fyftem, 
fidies of this ftrudure are difcriminated by the fame 
name. Laftly, when placed under the belly, and 
nearer the anus than the perioral fins, they are called 
abdominal; and, in like manner as before, communi* 
cate their name to the order of fifties which have them 
in this fituation. 

The fin of the anus is an odd one : it occupies, either 
\\\ vvbcle or in part, the region between the anus and 

the 
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be tail. It is liable to yarieties of form, number, and 
ize« Yet, none but the golden-fifb of China, are known 
XT have two of thefe fina. 

The tail fin is difpofed rerticallj at the extremitj of 
the body, and terminates the tatL The fifii ufes it as a 
rudder, moving it, fb as t6 change the diredlion in which 
it fwims, at pleafure. Ic is likewife fubjed to fbme va« 
rieties in its form, its adherejj^ce or connexions, its ex* 
tent, &c. 

After this account of the anatomy of the exterior 
parts of fiflies, we may pafs to the fyftematic divifions 
rn which naturalifts have arranged them. Before Arte- 
di, no naturalift had attempted a fy ftematic arrangement 
of fifiies; although clallifications of the other animals 
had been already formed. This philofopher was the firft 
who offered to the world, a fyftcm of ichthyology form- 
ed on the nature of the fins, as hard or foft, pointed or 
obtufe, and on the form of the gills. He afterwards 
engaged in a defign to extend the divifions by charafter- 
iftics taken from other parts; but was prevented by a 
premature death, from accomplifbing his defign. Lin* 
nseus contrived to form a fyftem of ichthyology, on the 
%iriations of the pofitioii of the fins of the belly : And 
M. Gouan, a celebrated profeffor of Montpeilier, has 
liery happily combined the two fyftems of Artedi and 
Linnaeus. This naturalift divides fifhes firfl into thofe 
whofe gills are perfcd, — that is to fay, confift of an 
operculum^ and a bronchial membrane regularly orga« 
nized ; and thofe whofe gills are imperfed.—^that is, 
which want either the operculum, or the broiit^bial mem« 
brane, or both. The firft mentioned, are thofe diftin- 
guifhcd by the form of their fins. — In fa<fl, thcfe parts 

cowfift. 
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confift either of hard« pointed bones^ or of UJEt^ and 
feemingly cartilaginous radii. Thefe diftindioDs eibu 
blifh three diflferent clafles of fiflies : i. The acanthop. 
terygii; a. The malacopterygii : and, 3. The bron* 
chioftegi. In each of thefe clafles, the belly-fins being 
either wanting, or placed on the neck, on the thorax, 
or on the belly; M. Gouan therefore divides each 
clafs into four orders : qpodes^ jugular,, thoracic, and 
abdominal* 

The diftindive charaders of the genera, under thefe 
^ivifions, are taken from the form of the body, the head, 
the mouth, the bronchial membrane, and more efpe- 
cially the number of the radii which fupport that mem- 
brane, See Table VIL 



ARTICLE VU. 

Of Infers. Entomologt. 

I M s £ c T s are didinguiflied by the form of their bodj 
which feems to be divided into rings ; and by two move- 
able horns on the fore part of the head, called antenne. 
Infeds form one of the mod numerous clafles of animals, 
on account, no doubt, of their diminutive fize ; for it 
has been obferved that the fmaller animals are, fo much 
the more numerous are they. The hiflory of thefe ani- 
mals is one of the mod agreeable and amufing branches 
of natural hiftory; perhaps, too, not the leaftufeful; 

for, 
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iTor, in pro&cuting it, many difcoreries may be made, 
beneficial both to medicine and the arts. 

Infers, in their manners^ form, habitation, &c. di& 
play in miniature, almoft the whole oeconomy and cha- 
tadcfiftics of other animals. Some infeds walk like 
quadrupeds ; others fly like birds ; fome fwim, and live 
in water, like fiihes ; and laftly fome leap and trail a- 
long, like certain reptiles. This analogy might be even 
traced much farther, by examining, particularly, the 
flruAure of their extremities, mouth, aud interior or- 
gans, &c« 

Infeds, confidered as to external appearance, con- 
fift of three parts : an head, a corfelet, or breaft, and a 
belly. 

The form, fize, and pofition of the head are various. 
It is fometimes very large in proportion to the bulk of 
the infed, and fometimes very fmall : it is either round, 
or fquare, or oblong ; either fmooth, or overfpread with 
finall holes, or tuberculated, or covered with hair in 
certain places. On it are obferved, i. The antennae, 
placed near the eyes, and confiding of feveral different, 
articulated, moveable pieces, like a thread, terminating 
either in a point, or in a knob : the form of the antennse 
is to be always carefully obferved } for it affords by its 
varieties, generic chara Aeriftics : 2. The eyes which 
are of two forts, either with facets, or in a fort of net- 
work, fmooth and fmall : thefe organs are fometimes 
very large, and fometimes fmall ; their number varies : 
fome infeds have only one eye, and are diftinguiffied 
as monocular ; others, fuch as the fpider, have two, 
five, or even eight : 3, The mouth, which confifts ei- 
ther of fliort ctrqeousjaws, placed laterally, and move- 
I able 
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able towards the iicks; or of a proboiciS; either longet 
or fliorter, dilated or fpiral, &c. ; or of a £xDple gap or 
orifice, &c. This part is often armexl fyitb fmall move^ 
^ble appendices, denominated antennulas. or barbela, 
and either two or four in niimber* 

The cpifelet is the bread of the infed!, placed be» 
Xween tbe head and the beily. It isTometimes cound^ 
^metimf^s triangular, cjUndrical, broad, and narrov, 
&ic. it is to be confidered as a fori of cube confiiiiDg 
of (ix fides ; and its form .is fometixnes regularly cubic 
The front, or anterior extremity, is hollowed for the re* 
feption of the head. In fli^s, for inftanpe, the jun^n 
of the head to the body, at this part, is fometimes foim> 
ed merely by a thread. The pofterior extremity, agiuo, 
J6 commonly round, and articulated with^hefiHt ringed 
the belly j fometimes it is joined. to that part by a thread. - 
Ti^ upper facet is fometimes flaf and fn)ooth, fometimes 
round, prominent, bearing appendices, tuberculatedi 
and terminating in a jutting border : This forms what 
is called the bordered corfelet, iborax marginatus. — The 
wings are failened to the pofterior part of this facet. It 
is well known, that moft infeds are provided with wings; 
but that their wings diifer amazingly from each other. 
It may be of confequence, briefly to confider thefe di- 
verfuies of the ttrudure of the wings of infedls; asna- 
turalifts have eflabliflied on them the leading divifion^ 
of their claftifications of thefe animals. 

The wings of infeds are either two or fout in num- 
ber. Inftcts having two tranfparent wings, fuch as the 
fly, the gnat, &.c. have always, towards the part where 
the wing joins the body, and under it, a fmall filament 
terminating in a round button^ called the balance i and 

covered 
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Covered with a concave, membranous appendage, called 
the bowl. In many infeds,thefe two wings are very 
ilrong, twifted and plaited under hard, corneous, move- 
'able fheaths, called elytra. — Thefe flieaths are of va- 
rious forms : fome of them cover the whole belly ; o- 
thcrs are cut tranfverfely, and cover only a part of the 
belly : fome of them are hard ; others foft : mod of 
them have, near the place df their junAure, a fmall tri- 
angular piece foldered to the corfelet, which is called 
Jcutellum; others want this fmall piece. Laftiy, a num- 
ber of infeds with flieaths, have the elytra foldered fo 
as to form feemingly but one piece, and motionlefs. 

The wings are often four in number ; they are then 
either membranous and tranfparent, as in the dragon- 
liy, the wafp, &c. or apparently fprinkled with a co- 
loured duft, which, when viewed through the micro- 
feope, proves to be fcales riling one over another, on the 
wing, as tiles on the roof of a houfe, imbricatim. 

The lower part of the corfelet is irregular in its form ; 
it confifts of feveral pieces glued one over another, and 
bears a part of the legs. — ^The number of the legs va- 
ries : Many infedts have fix legs ; and others, fucb as 
thefpider, have eight legs: fome, again, have ten, like 
crabs ; and laftiy, there are fome which have a ftill 
greater number. Wood-lice are obferved to have fix- 
teen ; and fome fpecies of the fcolopendra have from 
feventy to one hundred and twenty on each fide. Ac- 
cording to M. Geoffroy, the legs of tbofe infedls which 
have only fix or eight, are fixed to the corfelet ; but 
fach as poflefs a greater number, have a part of them 
iaferteH in the rings of the belly. 

The 
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The leg of an iofefl confift always of tltree pmrti ^«• 
the thigh — the part next the body, the le^.. and the 
tarfus. Bellde thefe , there is often ao intmnediate 
piece between the body and the thigh. The tarfoi <ioaf- 
lift$ of ieveral pieces or rings articulated one with ano« 
ther: the number of thefe rings varies from two to fiye. 
There are even feme infeds which have the tarfus la^- 
cr in the fore, than in the hinder, legs; which efla- 

' . . « 

blilhes an analogy between the ftrufture ^ thefe fioill 

. - . ■ .1 

animals and that of many quadrupeds, which, haie 
more toes on the fore than on the hinder feeti H 
Geoffrey, as we (hall afterwards fee, has afliuned a put 
of this charader for the bafis of hb fyftematic divifioo of 
infeds. The tarfus is terminated by two, four,^grfi[ 
fmall claws, and has generally , on the under fide,'AM< 
ral fmall brufhes, or fpongy clucit, which enable the ia* 
fed to adhere even to the mod poliflied bodies, fochsi 
ice, &c. 

f 

On each fide of the corfelet, there are obferved, OQS 
or two oblong, oval apertures, called ftigmata, by which 
the infed refpires. 

The third part of the body of an infed, is the bel^: 
It generally confiAs of corneous rings, or half-rings, en- 
chafed in one another. Sometimes, no fuch rings aie 
obferved, but the belly appears to confifl all of cos 
piece. Female infeds have ufually larger bellies thso 
the male. At the extremity of the belly are the parts 
of generation : On the fides, each ring but the two low* 
efl, is perforated with a fligma. At the lower part of 
the belly, too, many infeds bear their flings ; of whicb» 
fome are fharp-pointcd, others ferrated, and others of 
an auger form.— They ufe them as weapons of defence, 

aad 



liid As inftrUafients for forming ceUs in wliich the j maj 
depofite their eggs^ 

The mod fidgular phehomenoti which infeds exhibit^ 

—which, more than any thing elfe, didinguifhes then! 

from mofi other animals, — is, their paffing through dif« 

fcreot ftates by a fort of metamorphofis, before they be^ 

come perfe<% infers. Some infeds,— ^ahnoit all thofe 

beloDging to the clafs of aptcra^ fuflfer no fuch changes; 

but by far the greateft number of thefe animals are 

fttbjed to them. The infed is not of the fame fortn 

inth its parent, when it iffues from the egg ; it is then 

I wonn, either with or without legs ; and, in this date, 

thefe animals exhibit great diverfities in the head and 

the lings. In thb firft ftate^ the infed receives the 

name of i^ir«;a ; under thb maik, it eats, grows bigger^ 

moves, and changes its (kin feveral times. When it at^ 

taini its full fize, it changes its ikin for the lait time ; 

aod is now no longer a worm or larva, but in a totally dif^ 

fnent form ; in which it is known by the names, nym^ 

fba^cbryfalis^ aurelia. 

M. Geoffrey diftinguiflies nympba into four different 
fpccies.— The firft bears no refemblance to an animal. — * 
Ooly a few rings are obferved on its under part ; and 
] above, only feme very imperfed marks of antennae, legs^ 
and wings.— The ikin of this fpecies of nymphae is hard 
*nd cartilaginous ; uiid only fome of its rings are move-* 
able. — Such are the :i;mphae of butterflies, fcc. 

The fecond fpecies of chryfalis exhibits the parts ot 
the perfect animal, wrapped in a very thin foft (kin* — •• 
^ke that of the former fpecies, it is immoveable. In^ 
fcSs with cafes, infeds with four naked wings^ and in<« 
fcds wirh two, pafs through this ftate* 

Vol. IV. L TV*. 
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The third fpecids difplays the parts fairly unfolded^ 
very confpicuous and moveable. — Such are the chryfa* 
lides of gnatSi and infeds which, in the firft ftates, pafs 
their life under water. 

Laflly, the fourth fpecies confifts of thofe which, in 
the form of the body, their legs and antenna, refemble 
the perfed infed. Thefe nymphae walk and eat ! the 
only difference between them and perfeft infeds, if, 
that they want wings, and are incapable of generatioD* 
i— The nymphae of the dragon-fly, the bug, thd graf« 
hopper, and the cricket, are of this fort. 

Infers, Uke other animals, were not difcriminated bjr 
ancient naturalifts, otherwife than by the fituationi ikr 
which they inhabited. Before Linnaeus, no philofopher 
had attempted a fyftematic arrangemtent of them, in 
which they might be diftinguifhed by certain charw* 
ters.-^The firil clai&fication of infeds was fonned by 
that naturalift. After him, M. Geoffroy attempted s 
more accurate claflification of them.-^His divifion of ia« 
fefts into fedions and genera, is a mafter-piece of preci« 
fion and perfpicuity : It is this naturalid's fyftem which 
we have adopted. M. Fabricius has fince attempted i 
divifion of infedls, by the form of the jaws. 

M. Geoffroy divides infeds into fix fe^lions, according 
to the number, the ftrudure, or the want of the wingsi 
The firft fedion contains coleoptera^ or thofe infcfts 
which have their wings covered with cafes. Their 
mouth is formed by two lateral and corneous jaws, and 
is the fecond general charadleriftic of this fedion. The 
May-bug difplays thefe two charaderiftics. 

The fecond fedion comprehends the bemiptera^ wbof^? 
upper wings are either fomewhat thick and coloured, or 

halt' 



half hard and opaque ; but in this fedUoii, the wings do 
not afford fo certain and confpicuous a charaderidic as 
the mouth. The mouth is a long, acute trunk, folded 
down between the legs. To this fedion belong the 
wood-bug, and the balm-cricket. 

The third fedion confifts of tetr apterous infeSis with 
^aly wings^ whofe four wings are coloured by a fcaly 
duft, which have a trunk, foinetimes longer, fometitnes 
ihorter> frequently fpiral ) as, for inflance, the butter^ 
flj* Linnaeuscalls thefe infefls hpidoptera. 

The fourth fedion confifts of tetrapterous infers bav^ 
ing naked wings. Their four wings are membranous: they 
have hard jaws.— ^uch is the wafp. Linnaeus has di« 
Vided thefe infefts into two orders : The heuropterd^ 
^hich have no (ling on the anus, and have their wings 
divided by nerves ; and the bymenoptera^ which have ^ 
fiiogat the anus, and have membranous wings^ but no 
Veiy difcemible nerves in them. 

The fifth fedion confifts of dipterous infedls, or infi^ds 
^ith two wings. Their mouth is generally of a trunks 
form } and, at the root of the wing, they haVe poifera 
^ith knobs at the extremity, ferving to balance them* 
Laftly, in the fixth and laft feflion, are ranked the 
^ptera, infeds deftitute of wings^ fuch as the fpider, the 
loufe, &c. 

Beiide thefe primary divifions, M. GeofTroy has efta- 
^'iflicd fome others, to affift the coUedor of infcdls. * « 
(See Table VIlL) 

Although fcveral celebrated naturalifts have, iince 
'^I. Geoffroy, turned their attention on the hiftory of 
^'^ftcls; and although M.FabriciuS has publiftied a new 
*>fttm of the claffification of infefts, in which the cha^ 
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raderiftics are taken from the organs with which they 
receive their food ; yet I have preferred M. Gcoffroy'i 
fyflem, which, as it contains flewer genera and fpeci 
is far from being fo complicated and perplexing as th^-| 
of M, Fabricius. 



ARTICLE VIII. 
Of Worms. Helminthology. 

Worms are foft animals, very different in form ftom 
infeds, with which they have been, by many natura- 
liflSi confounded, and far from being fo perfedUy orga- 
nized. They have, properly fpeaking, no bones;— 
the conformation of their members does not refemble 
that of infefls, nor are they liable to pafs through dif- 
ferent ftates. Few of them are known to have organs 
for generation : Mod of them have no head, regularly 
formed ; and they are all diftinguillicd by the want of 
feet and fcales. 

The clafs of worms is the mod numerous, and the 
leaft known of all the claffes of animals. There are few 
organized bodies, either dead or living, in which worms 
are not found. Mod naturalifts have arranged worms 
and polypi under one clafs. They might perhaps be 
better feparated ; as they are widely different in refpeft 
to]their interior flru<flure and habits. Mod worms have 
a heart and blood- veffels ; but no fuch organs have 

been obferved in polypi. 

The 
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The wc»rms on which our attention is at prcTent en« 
ged» ace to be carefully diftingtiKhed from the larvse 

iofeds. which have likewife received the name of 
3nns on account of their form. Their head has jaws; 
leir legs are more or le(s numerous, but generally a- 
3at fix ; and tfaefe parts afford charaderiftics by which 
tej may be diftinguiflied. 

Worms are very much difpofed to motion ; moil of 
)em are fond of moifture, and feek after it. In fome, 
\t form of the head is not very perfefl; and they are 
loftly hermaphrodites. Such as have heads, have upon 
lem two moveable horns, which they can draw in« 
afdi, and which are called tentacula. It appears, that 
Iqk^ all worms, when mutilated, reproduce the parts 
bich they lofe. This Ihews their organization to be 
ery fimpk ; and in this particular they refemble po- 

This clais of animals may be divided into four fec- 
OQs : The firft containing naked worms, the organi- 
Uion of which is heft known, and which, in this pro* 
erty nearly refemble other animals. In the fecond 
^ion, we may arrange worms with a teftaceous cover* 
ig»*- (hell- worms. The organization of thefe is not fo 
dl known as that of the former clafs ; but M. Adan- 
<n's refearches have (hewn their ftrudure to be nearly 
ic fame with the ftrudure of naked worms. The third 
dion may comprehend worms having a cruftaceous co« 
•nog. Of thefe, the organization is lefs known than 
lat of either of the two preceding fedions; nothing but 
>eir external form, and the ftrudure of their mouth ha- 
^been yet examined. The poly pi belong to thefourth 
clion. Many naturalifts have already employed them- 

L 3 Wt^^^ 
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felves on the fyftematic divifions of thefe difTercnt kc-- 
tions. In the diviiion in the eighth table, we have foU 
lowed Lifter, Linnaeus, Klein, Ellis, Pallas, I)*Argen. 

ville, (See Table Fill J Since that period, M. 

Brugniere who has paid great attention to this part of 
natural hiftory, and who is in tim a tejy acquainted with 
the ftruQure of worms, has publifixed in the Encjclopc^ 
die Methodique a fyfitm of clafiification, which we have 
thought proper to adopt ai;id exhibit. — (See Table IX.) 
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^SECTION II. 



Qf'^be FunSions cf Animals^ from Man to the Polypus, 



jT^E charaderiftics of liring organic bodies, are, as 
we have already obferved feveral times, the dif- 
fcrent fundions which they perform with their organs. 
Theife i^e have confidered in vegetables j and, the or- 
der Which we have obferved, requires us to confider 
^^^^01 alfo in animals. 

I'lie department of medicine to which it belongs to 
^^ntime the funflions of animals, b Phyfiology.*^ This? 
Talaable fcieqce Ihould not be confined to man ; it 
^ht to be extended to all animals ; And in thb light 
'^ We going to take a hafty view of it at prefent. 

^he fundions of animals may be reduced to the foU 

lowing : 

I. Circulatbn. 
!• Secretion. * 

3. Refpiration. 

4. Digeftioa^ 

L4 V 
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5. Nutrition. 
6* Generation, 
7* Irritability, 
8. Senfibility^ 

Tliefe different fundions belong to man, quadrupeds, 
cetaceous animals, birds, oviparous quadrupeds* ferpeuti, 
jifhes, infeds. Worms and polypi are not capable of 
them all ; and the other clafTes difplay them in difiercQt 

degrees. 



ARTICLEL 

r 
» 

Of Circulation, 

Circulation is one of the firft functions of animals: 
it is the fundion by which life is maintained : when 
it ceafes, the animal immediately dies : the organs 
employed in it are the heart, the arteries, and the 
veins. 

The heart is a conical mufcle, with two cavities in its 
bottom, which are called ventricles. Bcfide thefe are fi- 
tuate two Tmaller bags called fl«r/V/r/. Out of the left ven- 
tricle, there proceeds a large artery, which is called the 
aorta, and diftributes the blood through the wbok bo- 
dy. Another artery, equally large, likewife proceeds 
from the right ventricle : this is called the pulmomirt 
artery^ becaufe it fpreads, in ramifications, through the 
lungs. The right auriglc receives the bl^ood. as it re- 

turii « 
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:ums from its circulation through the whole body, by 
:fae two vena cava. This fluid pafles from the right 
luricle into the right ventricle. From the right ventri- 
:le, it iflues into the lungs, through the pulmonary ar- 
tery. Through the pulmonary veins, it proceeds into 
ihe left auricle : it pafles thence into the left ventricle ; 
and from the left ventricle, by the aorta, through the 
ivhole body. 

This motion^ which proceeds in this manner in the 
human body, forms two forts of circulation ; — circula- 
tion through the whole body, and the circulation in the 
lungs. The latter was known before the former. The 
general circulation was difcovered by Harvey, an £ng« 
liih phyfician. 

In qmdrupeds, cetaceous animals, and birds, this func* 
tion is carried on precifely in the fame way as in man. 
In fiibes, the heart has only one ventricle ; and, in them, 
the lungs, or gills, do not receive the blood through a 
particular cavity in the heart. In reptiles, this fundion 
is performed in the fame way as in fi(hes. In infeAs 
and worms, the heart confifts of a feries of knots, wliich 
contraft, one after another : their veflels are very fmall, 
and their blood cold and colourlefs. Polypi have nei- 
ther a heart nor blood- veflels : In them, this fun^ion is 
carried on in a more imperfed manher than even in ve- 
{;etablef. 
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ARTICLE IL 

Of Secretion^ 

SiiCRETioK is a fundion bj which there are feptra- 

ted from the blood, in different organs, juices defigoed 

for particular purpofes, fuch as the bile in the liver, 

8cc. This fun&ion is one of the moft general anumg 

animals : it takes place through all the clafles; hot we 

cannot defcribe it as it is performed in them all, widi« 

out running into too tedious a detail of particulaa 

We (hall only obferve, therefore, that, io all aoimah ia 

which a real circulation is carried on, fecretbn is lego* 

lated by the fame laws as in the human fpecies; and 

appears to take place even in moft of thqfe apiiiMli 

which have no heart. Befide that analogy which auft 

neceflarily fubfift between man and fuch animals as aie 

poiTefled of the fame organs, in refpefl to the funftioa 

of which we are now fpeaking ; almoft every difiereat 

clafs of animals has peculiar fecretions which are not ob- 

fervable in the human fpecies :— *fuch are the fecretions 

of mufk and civet, among quadrupeds; of the white of 

the whale, and ambergrife, among cetaceous animals; 

of the oily juice with which birds drefs their feathers; 

of the virulent humour of the viper; of the glutinous 

fluid of the fcales of fiihes ; of the acid and acrid juices 

of the bupreftes, ftaphylini, ants, and wafps, among in^ 

£eds ; of the vifcid mucilage of fnails ; of the colouring 

juices 
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juices of purpU ; and of many others, which come to 
be taken notice of under the natural hiftory of the dif- 
ferent fpeci^s of animals. 



ARTICLE III. 

Of Rejplration. 

RfiSPiHATioN, confidered as it takes place in all 
animals in general, is a fundion which biings the 
blood into contain with the fluid in which they live. 
For this purpofe, man and quadrupeds are pojOeifed of 
an pTgan called the /i^^x.-— It is a colledion of hollow 
ypficles, which are nothing more but ramifications of a 
membranous and cartilaginous dud, called the trachea^ 
artcriar^zxidi of the blood-veflels, which, with their ra- 
mifications, forn\ a great many areolae on the furface of 
the bronchial veficles. Thefe veficles and stSfAs are 
fupported by a loofe and fpongy cellular texture, which 
forms the parenchyma of the lungs. The air, when 
inhaled, diflends thefe veficles. The oxigene of the 
atmofphere combines with the carbone difengaged from 
the blood, and thus forms carbonic acid, which, toge- 
ther with gas azote, is exhaled. A certain quantity of 
hydrogene is likewife difengaged from the venous bloody 
which by its union with the oxigene of the atmofphere, 
forms the water that is exhaled with the air. Another 
portion of water proceeding diredtly from the pulmona- 
ry tranfpirationi is diffolved in the air that is expired. 

CalocLC 
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Caloric being feparated from the vital airy uhites with the 
blood and reftores it to the temperature of 93 or 94 de- 
grees. Thus, the ufe of this funflion appears to be the 
formation of the blood, and the produAion of its tempe- 
rature ; while it ferves at the fame time, to carry off fome 
fuperfiuous prinbiples with which th;s is loaded, by the 
addition of the chyle and the changes which it under- 
goes in the courfe of the circulation. 

In cetaceous animals, this fund^ion is performed in 
the fame manner : Only, as in theCe animals there is a 
dired communication between the two auricles, they 
are capable of remaining for fome time without refpira- 
tion. 

In birds, refpiration is performed much in the fame 
way as in the above-mentioned animals ; but its influ- 
ence extends much more through the body. Anatomifts 
have difcovered, in the belly of birds, fpongy veficular 
organs, which communicate with their lungs; and the 
lungs again extend to the bones of the wings, — whicti 
are hollow, without marrow, — by a dudl which rifc9 
from the upper part of the bread, and opens into the 
upper and inflated part of the os humerus. This noble 
difcovery, which was made by M. Camper^ (hews, 
that the air paffcs from the lungs of birdis into the bones 
of their wings. And this fluid being rarefied by the 
heat of the body, renders therm very light, and contri- 
butes greatly to their flying. 

The extent of the pulmonary organ likewife ac- 
counts for the temperature of the blood being higher in 
birds than in man, in quadrupeds or in the cetaceous" 
clafs. The fame caufe ought likewife to produce par- 
ticular modifications of the nature of this fluid, upon 

which 
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^hich depenil thofe differences that are found in their 
flefti and in all their folids. 

rifhes have, inftead of lungs, gills or bronchiae. 
Thefe organs confift of membranous fringes, difpofed on 
^n arcuated bone, and full of blood- veifels. Water en- 
ters bj the mouth, paffes among the fringes, feparating 
tbcm from one another, prelles upon, and agitates 
the blood, and pafles out by two lateral apertures 
hehiod the head, on which are two moveable ofTeous 
^^ves, called opercula^ fupported by the bronchial 
^tnbrane. Duverney imagined that the gills fepa- 
'^ted the air contained in the water. M. Vicq d' Azir, 
who has employed himfelf a good deal on the anatomy 
^ Gihes, 18 of opinion, that, in their gills, water adls the 
^^<^e part which air a£ls in the lungs of other animals. 
^<xe thing certain is, that, as thefe animals do not re« 

^Pime air, or produce from it carbonic acid, their blood 

• 

^ Oot of the fame degree of heat which that elaftic fluid 
c^Oimunicates to the blood of animals which refpire it: 
^ot does it appear to be of the fame nature with the 
'^'ood in man, quadrupeds, birds. 

Xnfeds are deftitute of lungs. They hare two du&s, 
^^ tracheae extending along the back, with whicb, on 
^ch fide, a number of other fmaller . duds communis 
^tc; and thefe terminate, one on the outer fide of 
^ch ring, by fmall orifices, called Jligmata. The ftig- 
^ata rather appear to be defigncd for the expiration of 
^ particular elaftic fluid ; for infeds do not die imme- 
diately in vacuo ; but when the ftigmata are clofed up, 
t^ey are thrown into convulfions, and die in a few fe- 
^^nds. The organization of worms is dill more imper- 
^^d. Polypi are cot known to refpire at all : in this 



174 Rejpiration.- 

funSion, therefore, they are more impei'feift' than vege- 
tables, in which tracheae have been fouhd. 



ARTICLE IV. 

Of Bigejlion. 

Digestion is the reparation of the ntitritlous tttattef 
coiicained in food, — and its abforption by certain ref* 
fels, called laSleah. It takes place in a canal ruhriing 
between the mouth and the anus, which, in the hubad 
body, is dilated towards the upper part of tHe abdo- 
men. The part dilated^ is called the Jlomacb^ or Ten« 
tricle. The alimentary canal then becoines narrower: 
It is twilled in different direAions, and takes the name 
of intejlina. This long tube, confiding of mufcles aod 
membranes, is intended to detain the aliments till all 
the nutriiious matter be extradled from them. Thert 
are alfo other glandular organs fituated near the fto^ 
mach, the purpofe of which is to prepare fluids for iU- 
mulating the ftomach and inteftines, and to extrad tte 
nutritious part of the aliments* Thefe organs are th« 
liver, the fpleen, and the pancreas^ The bile and the 
pancreatic juice run into the firll inteftrne called ibe 
duodenum^ and mix with the aliments : Befote that mix- 
ture takes place, the aliments are diflblved in the fto- 
mach by the gaftiic juice. 

The fmall inteflines, through their whole length, 
are perforated with the orifices of veflels, the bufinefs of 
which is to take up the chyle, Thefe veflcls convey 

it 
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intor tlie lambar receptade, and the thoracic dud; 
d the chylous fluid is thus difchargedinto the left Tub- 
lyiar rein ; where it mixes with the blood. — Such are 
e mechantfm and the phenomena of digeflion in the 
iman bodj. 

Quadrupeds dxSkt widely from one another, in the 
rm of their teeth, ftomach, and inteilines. Some of 
lefe animals, as for inftance, the philodotus and the 
it-eater, ate without teeth, and eaf nothing but foft 
iioents. Others, fuch as the tatou and the floth, have 
ily the moldres. Some, fuch as the elephant and the 
a-cow, have both the molares and the canine teeth, 
iftlf, moft quadrupeds have three forts of teeth— ^^mo- 
res, canine, add incifary. What is moft ftrikingly re- 
i&tttable in the diverfified ftrudure of the teeth, as has 
eeii remarked by Ariftotle, Galen, &c. is, that there 
uib, invariably, a relation between the number and 
)9tioh of the teeth, and the form of the ftomach. 
qiiadirupedi having incifory teeth in the two jaws, 
It horfe, the ape, the fqiiirrcl, the dog, the cat, &c. 
^veonly a membranous ventricle, like that of the hu- 
'^Q rpecies. Anatomifts call thefe animals monogajlric. 
i tfaem, the fUndlion of digeftion is performed in the 
'nt way as in the human body •^Quadrupeds having 
cifory teeth only in the under jaw, zxt polygajlric and 
'ninating,— fuch are the camel, the camelopardalis, 
cbuck, the ram, the cow, the flag, and the kid, 
'i^fe quadrupeds are generally bifulcar and horn- 
J they have all four ftomachs- The fiift is called, 
the cow, the pauncb : it is the largeft, and is di- 
led into other four bags. It, together with the fc- 
id, which opens into the pnunch by a large orifice. 
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receives the aliments. — ^In thefe organs, herbaceous ali« 
ments are dilated, and their air rarefied : thefe ftitnulatt 
the nerves, and thus produce an anti-periftaltic motioo, 
U'hich throws them back into the oefophagus and the 
mouth, where they undergo a new comminution by the 
dentes molares ; and being reduced into a fort of foft 
pafte, they are again fwallowed, and, together with the 
drink of the animal, conveyed into the third ftomacb, 
the omafusj through a femi-canal extending between 
the oefophagus and that ventricle. LafUy, from the o* 
mafus they are conveyed into that ventricle, which, ia 
calves, is called the rennet-bag^ and there thoroughly 
digefted. — The inteftines of ruminating animals are al« 
fo much larger than thofe of monogaftric quadrupedi. 
The mechanifm with which cetaceous animals are pro*, 
vided for this fundion, is exactly like that of monogat 
trie quadrupeds. 

Birds differ from one another in the flruAure of tbtf 
(lomach : in fome, it is membranous, — in others, muf- 
cular. Thofe poffefled of the former charadleriftiCf 
which may be called hymenogafiric^ are carnivorous: 
All birds of prey belong to this fpecies. Their ftomach 
contains a very powerful juice, capable even of reduc- 
ing bones to a foft fubftance, according to Reaumur^s 
experiments j their bile is likewife very acrid. — The fe- 
cond, which merit the name of myogajiric^ live only 
upon grain : their (lomach confifts of a quadrigaftricr 
mufcle, covered with a hard, thick membrane, fuitable 
for trituration. Thefe birds have likewife a double 
caecum. 

Fifties have a membranous ftomach. of an oblong 

form, with a good many appendices : their inteftines 

arc 
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nerallj lliort. The/ hare a liver, but no pan- 
—Reptiles difplay the fame ioternal ftrudure: 
ftomach is capable of an amazing diftenfioQ« 
ats have been often feen to fwaUow whole anU 
nmcb larger than tbemfelves. 
eds have a ftomach and inteftines, regularly orga« 
Swammerdam and Perrault affirm, that a par- 
r (art of cricket has four ftomachs ;— that is, one 
fiomach divided into four bags, as appears whea 
imal is difleded. — The ftomach of worms is very 
kriy formed : they have alfo fmall inteftines«-« 
jNilypus feems to be nothing but ftomach ; for it 
I very faft. The fame orifice fervet it both for 
land anus. 

e digeftive oigans in all animals conftantly fumifli 
1 for diflblving the aliments, and converting them 
hyle. This fundion may be confidered as a true 
i folotion. 



ARTICLE V. 

Of Nutrition. 

iTRiTioN is the confequence of digeftion and cir- 
on. As the folids are always fuffering a lofs by 
lotions which they carry on, they need to be re- 
[ ; and this reparation they receive from the func« 
>f nutrition.-^In the firft period of the life of the 
1, they grow larger ; and the animal increafes ia 
L. IV. M felt 
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iize. The cellular tiflue is ufiiially confidered u the 
organ of this fundion, and the lymph as the humour 
from which the folids derive that reparation which they 
need. It appears, however, that each organ is nourifli- 
ed with a matter peculiar to itfelf, which it feparates 
either from the blood or from the lymph, or from (bme 
other fluid. The mufcles, for inllance, are nouriihed 
by a fibrous matter which they feparate from the 
blood : the bones extrad from it a calcareous phofjdia* 
ric fdlt, and a lymphatic matter; the pure lymph dries 
into plates in the cellular texture : concrefcible dl, 
depofited in thefe, produces the fat. Every different 
part of the body is nouriflied in a way peculiar to it- 
felf : the nutrition of each of thefe parts is truly an ad 
of fecretion. The fyftem of the abforbents feems to 
contribute powerfully to the exercife of this funCUoo. 
This fundion is carried on in quadrupeds and cetaceooi 
animals, precifely in the fame way as in man : In birds, 
Ilill in the fame way ; in fifhes much flower,— and thej 
therefore live very long. In general, the flower the 
nutrition and growth, the longer is the life of the ani- 
mal. 

There is nothing peculiar in the manner in which 
this fundion is carried on in infeds. They grow only 
in the form of larva?; but not when chryfalides or pcr- 
fed infeds. Swammerdam and Malphigy have fliewn, 
that the larva contains the perfed infed, fully formed, 
under a number of fkins ; — the caterpillar inclofes the 
butterfly, with its feet and wings folded. 

In worms and polypi, nutrition is carried on in the 
cellular tiflue; and in vegetables, likewife, by means 
of the cellular and velicular tUTues. 

ARTICLE 
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ARTICLE VI. 
Of Generation. 

Generation, confidered through ihe whole animal 
kingdom, is performed in many various ways. In mod 
{^nera there is a dillinflion of fexes, and copulation is 
itquifite for the produdion of the fpecies.; — fuch, for 
ioftance, is the law with refpedl to man, quadrupeds^ 
and cetaceous animals. 

The females of quadrupeds have a itiatrix patted into 
two cavities, uteruj biccrnis, and a greater tiumber of 
teats than the female of the human fpecies : they are 
not fubjefi to the menftrual flux : moft of them pro-a 
ducefeveral young at one time, and the period of their 
gcftation is commonly (horter. Several of them have 
3 particular membrane, for receiving the urine of the 
fatos : it is called cUantoides. 

The manner of generation, in birdsj is very differentA 
The males have a very fmall genital organ, not perfora* 
ted, and often double. In the females, the vulva is 
dually fituated behind th^ anus : they have ovaria, but 
iiomatrixi and a du6t through which the egg is con« 
^ykd from the ovaria into the gut : this duel is called 
the oviducluj. Pbyfiologifts who have examined the 
phenomena of incubation, have obferved fome unex« 
peeled facts with refpecl to the egg, bqth fecundated^ 
^d not fecundated. Malphigy and Hallcr have madd 

Ma 4lM 
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the mod important of thefe difcoveries. Haller found 
the pullet fairly formed in eggs not fecundated* 

Copulation does not take place among fifhes* The 
female depofites her eggs on fand, and the male paffing 
over them, impregnates them with his feminal liquor 
which is no doubt neceiTarj for their fecundation. Af- 
ter a certain period, thefe eggs burft, and emit the 
young fifhes. 

The males of various fpecies of oviparous quadrupeds 
have a double or forked organ for generation. Qf fo« 
pents, the viper is the only viviparous fpecies. 

Infeds alone difplay all the varieties with refped to 
this fundion that are obfervable among other animals : 
fome fpecies exhibit the diftindion of fezes among ia« 
dividuals^— this, indeed, is the cafe with the greatcft 
number : in other fpecies, reprodudion takes place d- 
tber with or without copulation,— as in the vine-fretter: 
an infed of this fpecies, inclofed by itfelf in a glafs^pio* 
duces a great number of young. M. Bonnet has My 
cftabliflied the truth of this fad, by a feries of expen« 
ments profecuted with the utmoft care. The genital 
organ of male infeds is concealed in the belly. When 
the extremity of that part of the infed's body is gently 
prefled, the organ appears. It is ufually accomoiodfllt- 
ed with two (mall arms for holding the female. The 
fituation of this organ is very much varied : it is fome- 
times on the upper part of the belly, near the breaft,— 
as in the female of the dragon-fly, Kbellula ^ at other 
times, it is fituated at the extremity of the antenna,-— 
as in the male fpider. Infeds multiply prodigiouflyi 
and are almoll all oviparous, excepting thewood- 
lcuf<» 

Worms 
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Worms are androgynous : every individual poflTefles 
the charadleriftics of both fexes : and copulation is 
double,— as may be obferved of the earth worm and 
the fnail. 

M. Adanfon adds, that bivalvular (hell worms are 
deftitute of organs of generation, and reproduce the 
fpecics without copulation. Thefe worms are viviparous. 
— Univalvular (hell worms are oviparous : the young, 
whether they iflue from an egg, or immediately froiu 
the belly of the mothpr, have the fliell ready-forme i 
from their birth. 

Polypi are the mod fingutar animals with refpci^ to 
generation. They produce by fliooting ofFIlips. — When 
a polypus attains its full growth, it (hoots out, as it 
were, a fmall branch, which is feparated from it, and 
fixes on any contiguous body ; where it continues to 
grow till it have nearly gained its full (ize. Polypi, in 
Ihort, are produced from one another, much in the 
fame way as branches fpread from the trunks of trees. 

We know only the more apparent phenomena of ge- 
neration. — All the fyftems which have been formed to 
explain that my fterious operation of nature, are attend- 
ed with infuparable di(!iculties. Accounts of them may 
be found in Haller*s Phyfiology, Maupcrluis's Venu^ 
Pbjfique^ and Bu(Fon's Natural Hillory. — M. Bonnet, 
in his Reflexions on organized Bodies, has faid more on 
this fubjed than almoft any other perfon. — BuflTon's fyf* 
tern is ingenious, and deferves to be read. 

Through the whole animal kingdom, eggs feem to 
pre-exiil in the female, and the fecundating liquor of 
the male only communicates the firft movement to the 
heart. The fecundating power of this fluid is fuch, that 
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when diluted with a large quantity of water, it flill re« 
tains this property ; as is obfervable in the frog. 



ARTICLE VII, 

Of Irritability. 

Irritability is a property of certain organs, called 
viufcles^ by virtue of which they contraft when afitd 
upon by the contaft of any ftimulus. — M. Haller has 
given a very good account of the dodrine of irritabililj. 
•—The mufcles of man, quadrupeds, cetaceous animals, 
and birds, refemble each other. They are all e^uallj 
red, and confift of fibres united in bundles of differcDt 
forms, covered with filver-coloured membranes called 
aponeurofes^ and terminating in flat or round cords cal- 
led tendons. 

The mufcles of fifties are white, and much more irri- | 
table than fuch as are red. — ^The mufcles of oviparous 
quadrupeds and ferpents are flill more irritable ; and in 
thefe animals the irritability remains long after the deatli 
of the animal. This laft property appears to be com- 
mon to all cold-blooded animals; -but thofe whofe blocd 
is hot, feem to lofe the irritability of their mufcles as it 
becomes cold- 

The mufcles of infedls arc within the bones, which 
are hollow and of a corneous nature* This ftrufiure is 
very difcernible in the thigh-bone of the grea( green 
graftiopper, and alfo in the crab. 
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The mufcle$ of worms are very pale and irritable : 
they are even very ftrong,— efpecially in thofe worms 
which have a ponderous fhell to move. 

Polypi are very irritable : they contrad into a round 
point ; they move their arms with amazing agility, and 
fold them very readily. Their ftrudure. however, does 
not appear to be mufcular. 

. It is their irritability which renders animals capable 
of moving from one place to another, and performing 
fuch motions as are neceflary, that they may remove 
hurtful things to a diftance, and procure what they 
need. The hiflory of thefe motions is therefore refer- 
able to the hiflory of this function. Standing and walk-^ 
ing, leaping, flying, the pace of reptiles, and fwimming, 
are a combination of aflions which depend on the muf- 
cular contradions of animals. Were we to enter into a 
minute detail of them, it would be neceflliry to confider, 
in the human fpecies, with refpedl to (landing, — the 
mufcles which ferve to extend the thigh ; with refpd to 
leaping,— the extremities, the form of the body, the 
length and acutenefs of the countenance, and the lateral 
compreffion of the thorax, in quadrupeds ; with refpecfl 
to flying,— the ftrudlure of the feathers, the bread- 
bone, the pectoral mufcles^ the bill, the tail, and the in- 
terior texture of the bones in birds. It would be no lefs 
neceflary to conGder the mufcular rings, and the fcalea 
or tubercles which reptiles have inftead of feet ; in fiflies^ 
the form of the body, the ftrudure of the fins, the 
ftrudture of the air-bladder, and its communication with 
the ftomach ; in infedls, the flrudure, the number, and 
the pofition of the legs, the appendices of the tarfi, the 
form, the pofition, and the nature of the mags, and of 
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tliofe organs which nature has given them to bahnce 
themfelves in the air, &c« But it is enougfa for us at 
prefent to have pointed out the importance of fiich re- 
iearches, and that they are highly worthy of the ttteiu 
tion of the pbyfiologift. 

Laftly, there is another confideration whicb does not 
appear to me to have been hitherto properly attended 
to. Mufcles may be confidered as organs of fecretion, 
intended by nature for the reparation of the fibrous an^ 
irritable matter of which we have elfewhere fpoken« 
The diforders to which this fort of fccretbn is Hable, 
fhould be carefully obferved by phyficians. We have 
already had occafion to treat of this in our account of 
the blood. 



ARTICLE Vlir. 
Of Senfibility. 

Sensibility is a function, by means of which animals 
are fufceptible of fenfations of pleafure and pain, accord* 
ing to the refpedive natures of bodies in contact witk 
their organs. Senfations depend on the brain, on the 
medulla oblongata, on the the medulla fpinalis, and 
numerous nerves which are diffufed from thefe partSt 
all over the body : without thefe ort;?.ns, there could be 
no fenfibility. In order the better to explain the nature 
of this fundion, we may divide into three regions 
thofe organs which appear to form only one whole; 
I which 
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which phyfiologifts have called l\ie fenfihle man. Tbefe 
three are, the brain, comprehending the cerebellum, 
and (he fpinal marrow, — the nerves difTufed from thefe 
pattt over the body, — and the fenfitive expanfion, or di- 
lated extremity of the nerves. This extremity or ex pan- 
fion exhibits a great diverfity of forms in the different 
organs : it is fometimes membranous and reticular, — as 
in the ftomach and the inteftines ; fometimes foft and 
pnlpy,— as at the bottom of the eye, and within the la* 
bjrinth of the ear. Under the fkin, on the tongue, on 
tbe top of the glans, &c« it takes the form of papillae ; 
>ad in other places, — as on the nafal membrane of 
&hoeider, it is fpread out in long filaments, fofc and fl.ir. 
The brain of the human fpecies is larger, and better 
organized than that of any other animal : it is the feat 
of thought. In quadrupeds, it is muchfmaller; but 
Aeir nerves are more fenfible; and their fenfes, parti- 
*^ularly the fcnfe of fmelling, more acute, — the organ 
^f this fenfe being very much dilated, and, as it wer?, 
Multiplied, by the number of the ethmoidal plates. 
•*^^lkin being thick, and covered with h.iir, i?, on that 
^count, not poflcfled of great fenfibiiity. The tafte of 
^cfe animals is very delicate. 

The brain of cetaceous animals is exceedingly fmall, 
^^ comparifon with the fize of the body : it is encom- 
Pafled by a thick, oily fluid : their fenfes are obtufe. 

The brain of birds is not of the fame (IruAure, nor 
^^sit the fame folds, convexities, and concavities with 
^Hat of the human fpecies and quadrupeds. The beau- 
^^fiil ftruAure*of the eyes of thofe animals ; their thick 
^nd cartilaginous fclerotica; the membrana niHitans^ or 
^terior eye-lid, moved by particular mufcles; the bulk 
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of the cryftalline and vitreous fubftaneet ; • the big of 
black matter, at the extremity of the optic nerve ; the 
brilliant cruft which coats the choroides ;<^aU thefe to- 
gether, difplay a very complicated organization, and 
fhew, that nature has taken extraordinary pains to reo* 
der the powers of vifion of thefe animals ke^n and pier- 
cing; and thus enable them to diftinguiQi their prey at 
a diftance, and avoid the dangers to which they are ex- 
pofed by the rapidity of their motion in. flying: In a 
WQirdy to favour the agility and adivity of motion, which 
feem to be the peculiar prerogatives of thefe aoimabt 
Their hearing is not fo perfed as their fight. They do 
not appear very capable of diftinguifbing either the tafte 
or the fmell of aliments. The fituation of the noftribi 
and the bard membrane which covers the bill, accoont 
for tbefe phenomena. 

Reptiles have but very little fenfibility* Their braio 
is very fmall : there are no ganglions on their nerves: 
their fenfes, in general, appear to poffefs but very little 
edivity. Yet Meflrs Klein, Geoffroy, and Vicq d^Azyr, 
have obferved the internal ftrudure of both the eye aad 
ear of thefe animals to be extremely beautiful and re- 
gular. 

The brain, in fifhes, is very fmall ; and the cranium 
is filled with a mafs of oily matter. Their fenfes, efpe^ 
cially thofe of fight and hearing, are very acute. The 
conformation of the organ of hearing, in fifhes, is very 
regular, — as has been obferved by Meflrs Klein, Geof- 
froy, Camper, and Vicq d'Azyr. — Thofe naturalifts who 
took fiflies to be deaf, were miftaken. 

Infeds have no brain j but they have a medulla ob- 
longata, of a cylindrical form, and full of knots, which 

ruQ^ 
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uns through the whole length of the body. Nervous 
ilaments fpread out from this medulla, and accompany 
he dliftribution of the tracheae. — Of the organs of fen- 
ation, none but the eyes are known in infeds. Swam- 
nerdam defcribes an optic nerve, under the cornea of 
:be eyes of infedts that are reticulated, which is there 
liftributed into filaments equal in number to the facets 
)f this piembrane. We know not whether they have 
10 organ of hearing. 

The organs of fenfation which have been obfcrved in 
wormSt are fcarcely more numerous. Swammerdam 
found in the fnail, a brain with two lobes and move- 
able,— eyes, fometimes at the bafe, fometimes on the 
top of the tentacula, — and an optic nerve, capable of 
contradionas well as thefe horns. M. Adanfon tells us, 
that the eyes are fometimes wanting in worms, or at 
leaft covered with opaque Ikin. 

As to polypi ; they have no organs of fenfation, and 
yet they fecm to have a fort of predileftion for light. 

Man, therefore, pofTeflTes the fundion of fenfibilicy in 
a much more eminent degree than any other animal. 
This is what peculiarly diftinguiihes bim, and entitles 
him to be ranked at the head of the animal creation. 
r— The legiflator, the philofopber, and the pbyBciaa 
fhould be intimately acquainted with every particular 
ffUuve to this fun<fliun^ 
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Of the Nature of Mineral Waters, and the MetMb if 

anal^fif^g tbem. 

iV FTER having. confidered all the bodies beloiigiog 
to the mineral kingdom, and examined their phy- 
fical properties, it feems proper to introduce, in this 
place, the hiftory of mineral waters ; for, as thefe fluids 
generally hold, in folution, terrene, faline, and metallic 
matters, either together or feparately, it would have been 
impofSble to make the reader uhderftand their nature 
and compoiition, \Vithout making him previouily ac« 
quainted with the nature of the principles by which they 
are mineralized. Another advantage arifing from our 
introducing, in this place, the account of mioeral wa- 
ters, is, that it may here ferve as a fort of recapitulation 
of what has been faid of minerals in general; as their 
principles muft be taken notice of, in confidering the 
manner of analyling them. 
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SL Definition andHiJlory of Mineral Waters. 

Watsrs holding minerals in folution, are called mi" 
neral Vfoters. But as all water, in a natural ftate, is 
impregnated, either more or lefs, with feme mineral 
fnhftancei, the name, mineral waters^ fhould be con- 
fined to fuch waters as are fufficiently impregnated with 
mineral matters, to produce fbme fenfible efieds on the 
animal ceconomy, and either to cure or prevent fome 
of the difeafes to which the human body is liable ^. On 
this account, thefe waters might be, with much more 
propriety, called medicinal ivaters^ — were not the name 
hy which they are commonly known too firmly efta-> 
blilhied by long ufe. 

The firft knowledge which mankind acquired of mi* 
neral waters, was, like other branches of human know* 
ledge, obtained by accident* Their having acciden- 
tally produced beneficial efieds on the health of peo- 
ple who made ufe of them, was, no doubt, the firft caufe 
which occafioned them to be diftinguiihed from com- 
moA waters. The philofophers who turned their at- 
tention upon them, confidered only their fenfible qua« 
lities, — colour, gravity or lightnefs, tafte and fmell. 
Hiny took notice of a great many dififerent forts of wa- 
ter, diftinguiihed either by confpicuous phyfical pro- 
perties, 

* It it to be obrenred, that tbongh waters contain no mineral prin- 
ciples which can be dtfcorered by analyfis, they may yet produce fen* 
fiUe effeds 00 the animal oeconomy. For this purpofe, they need on- 
ly to be very Hght and a£Uve, and of an hotter temperature than com- 
moQ water. Snch are the waters of Plombierea and Luxeuil> which 
difitf r only is temperatnre from common water* 
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perties, or by the ufeful effeds which they were capable 
of producing. But it was only in the feventeenth 
century that people began to think of examining the 
principles diffolved in thefe waters, by fubjeding them 
to chemical procefles. Among the firft who attended 
to this objed, was Boyle, who, in the account of his 
ingenious experiments on colours, publifhed at Oxford 
in the year 1663, mentions various re-agents, wbich^ 
when poured into water, (hew, by the alterations wbicfa 
their colours fuffer, what fubftances are diflblved in the 
water. — The Academy of Sciences, cverfince their in* 
(litution, have been highly fenlible of the importaoct 
of the analyiis of waters ; and in the year 1667, Di^ 
clos engaged in an examination of the different minenl 
waters in France. Among the earlier Memoirs of that 
Society, are the experiments of this cheitiifi on thof« 
waters. Towards the end of the feventeenth century/ 
Boyle engaged, in a more particular manner, in exa^ 
mining mineral waters; and in the year 1685, he pub^ 
liflied a woik on the fubjed. Boulduc, in the year 
1729, publiflied an account of a procefs for analyfing 
mineral waters, greatly preferable to any of thofe which 
were commonly in ufe before that period : He diredcd 
to evaporate the water under examination ; and, du* 
ring the ptogrefs of the evaporation, to feparate, by a 
filter, the fubllances depoiited. 

Various celebrated chemifts have iince been fuccefs* 
ful in reiearches into the nature of mineral waters. 
None of them has failed to make important difcoreries 
concerning the different principles contained in tbofd 
fluids. Thus Boulduc difcovered in them natram, tfaef 
nature of which he afcerrained,-— Le Roy of MontpeU 
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lier, calcareous muriate, — ^Margraf, magnefian muriate^ 
— Dr Frieftley, carbonic acid. — Meflrs Monnet and 
Bergman^ fulphurated hydrogenous, or hepatic^ gais. 
The two laft of thefe chemifts, befide enriching this 
department of chemical knowledge ; with new difcove- 
ries, have publi(hed complete treatifes on the procefles 
^ . for the analjfis of mineral waters, and have introduced 
[ into it, more accuracy and precifion, by^ which it is 
\ greatly improved. There are, befides, many analyfes 
% if particular mineral waters, which have been made by 
ve7 ingenious chemifts, and throw much light on this 
part of experimental knowledge, which is, with good 
^eaibn, confidered as the mod difficult branch of che- 
miftiy. Our limits do not here permit us to enter into 
a detail of all the information concerning mineral wa« 
ters to be found in the different works on the fubjed : 
But we ihall take care to mention, occaGonaliy the au« 
thors from whom we deriif^ the information which we 
communicate. 

5 11. Of the Principles contained in Mineral Waters. 

It is only within thefe few years, that all the princi- 
ples liable to be difToIved in mineral waters have been 
certainly known. The reafon of this may be natural- 
ly underftood to be, that we have only of late acquired 
the chemical knowledge necefTary to enable us to de- 
termine the nature of thofe matters, and that their ex- 
igence could not be afcertained till the means proper 
for that purpofe were adopted. Another reafon which 
has retarded the progrefs of fcience in this department, 

is. 
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is, that mineral matters are never found diflblfed in 
waters but in very fmall quantities, and a nuiobex of 
them always mixed together ; and tbefe circumftancei 
conceal from obfervation the properties by which they 
are refpedively diftinguifhed. Notwithftanding thele 
and other unfavourable circymftances, the numerous 
refearches of the chemifts above mentioned, and of o- 
thers to be hereafter taken notice of, have fhewn, tint 
feveral mineral fubftances are very generally found io 
water ; that feme others are but feldom found natund- 
ly difTolved in that fluid ; and laftly, that various min^ 
ral fubftances are never difiblved in it at all. Let ui| 
however, review the difierent claifes of thcfe fubftan* 
ctes, in the fame order in which we have already tnced 
tl:eir hiilory. 

Siliceous earth is fometimics fufpended in waters; and 
being then very much attenuated, it is not liable to be 
precipitated ; but the proportion in which it is found is 
always exceedingly fmall. The carbonated alkaUes 
and chalk, perhaps contribute to render filiceous earth 
foluble. 

Aluminous earth is likewife met with in waters. The 
extraordinary finenefs of that earth, which caufes it to 
be difFufed all through water, makes it alfo deftroy the 
tranfparency of the fluid. Argillaceous waters are 
therefore foul and whitifli, and of a pearl or opaline co- 
lour : they likewife feel greafy, and have received the 
name of fapoiiaceous. The carbonic acid would feem 
to favour the fufpeoUon and folution of alumine in wa* 
ter. 

Barytes, magneiia, and lime, are never pure in wa« 
ter, but always combined with acids. 

Neither 
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Keiiherare the fixed alkalis ever found in water, in 
ft ftatc of purity^ but often in neutral falts. 

The fame is the cafe with ammoniac and mofl; of the 
acids. Yet carbonic acid is often found in waters, in a 
ftate of freedom, and poiTcfred of all its properties : It 
even charaderizcs a peculiar clafs of mineral waters, 
ioovQ by the name ofgazeous^ Jpiritous^ or acidulated 
Wittri. 

There are none of the neutral falts, with bafes of 
fixed alkalis often found in folurion in mineral waters, 
except fulphate of foda or Glauber-faUy muriate of foda, 
nuriate of potafli, and carbonate of foda. Nitrate and 
carbonate of potafh arc found but feldom. 

Sulphate of lime, calcareous muriute, chalk, fulphate 
of magnefia or Epfomfjlt^ muriate of magnefia, and 
carbonate of magnefia, are more commonly met with ia 
water tfaan any of the other terrene falts. As to ni^ 
trate of lime and nitrate of magnefia, which fome che« 
xnifts tell us they have found in mineral waters ; thefe 
fjhs are fcarce ever found but in fait waters, not in m!« 
oeral waters properly fo called. 

Aluminous neutral falts, as well as tbofe which have 
a bafe of barytes, are almoft never found in folution in 
waters. Alum or aluminous fulphate appears to exifi; 
in fome waters *. 

Pure hydrogenous gas has [not been hitherto found 
in mineral waters. 
Vol. IV* N Neither 

♦ Wc rpeak not, here, of the opinion of Givrc, and other chcmiftfi 

mho thjoghc alum to be one of the principles the mo^ prevalent ia 

mineral wateri: but of the accurate analyfcs by which M. Mitouart 

difcovercd the cxiftencc of alum in the waters of Dominique dc V»lf| 

•^ud M. Opoizy in the waters of Provinsf 
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Neither has pure fulphur been found in thefe fluids : 
fometimes, though but feldom, they contain a fmall 
quantity of it in the ftate of fuiphure of foda. But it is 
mod frequently fulphurated hydrogeneous gas which 
mineralizes fulphureous mineral waters. 

Laftly, Iron is more commonly found in mineral w^ 
ters than any other of the metals : It is found in them 
in two different dates, — either combined with carbonic 
acid» or in union with fulphuric acid. Some chemifti 
have been of opinion, that it may alfo exift in watenin 
a pure metallic ftate, without any intextnediate acii 
But as this metal is fcarce ever found in nature, unkb 
in the date of oxide, and in combination with carbonic 
or fulphuric acid, — this opinion could never have been 
adopted, if its authors had not been ignorant of the ex- 
idence of the former of thefe two acids, and at a Io& to 
conceive how iron could be diffolved in water, without 
the help of the fulphuric acid. Bergman aflerts, that 
both it and manganefe are found in fome waters in u* 
nion with muriatic acid. 

Oxid of arfenic, fulphate of copper, and fulphate of 
zinc, which are found in many waters, communicate to 
them noxious qualities ; and the only reafon for being 
at pains to detedl any df thefe falts in water, is, in order 
that the water may be carefully abdained from. 

Several authors have admitted the exiftence of bttu* 
men in mineral waters; but fcarce any chemift nowa- 
grees to this. It was the bitter tafte of thefe waten 
which made them be fufpecled to contain this oleagi* 
nous body. But bitumen is now known not to have a- 
ny fuch tade ; and the waters are known to derive it 
from calcareous muriatf-: 

h 
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It is eaiy to imagine, that as water runs through the 
uterior parts of the globe, efpeciallj in mountains, it 
iBuft naturally be impregnated with the different fub«* 
ftances here enumerated. The different ftrata of earth 
through which waters run, and the extent of thofe (Ira- 
ta, likewife ferve to account for their being more or lefs 
impregnated with mineral principles, and for the diver« 
fity of the principles found at different times in tha 
fame waters, — efpeciallj if to thefe confiderations we 
add, that the various alterations to which our globe is 
liable, particularly at the furface, and iA its ^ more ele<» 
vated parts, mud often caufe thofe fluids to change th« 
diredion of their courfe* 

J III. Different Clajes of Mineral H^aterh 

Faom what has been here faid concerning the differ' 
rent matters ufually contained in mineral waters, the 
Reader may perceive, that the clafles of mineral waters 
may be equal in number to the terrene, faline^ and me- 
tallic matters liable to be diflblved in the fluid ; and of 
confequcnce very numerous. But it is to be obferved, 
that no one of the fubftances which we have enumerated 
is.ever found in waters alone, and unaccompanied with 
any of the others; and that waters often contain mine- 
rals, to the number of three, four, five^ or even more* 
This is one difficulty unfavourable to a fyflfematic di« 
Vifion of. mineral waters, according to the principles 
which they contain* Yet by confidering principally 
the matter which exifts in the greatefl abundance ia 
any mineral water, and whofe properties are the moft 
tminent, we may form diflinftions which, though noC 

N a cxceedias^lY 
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exceedingly acccurate, will yet ferve to indicate the 
nature of any of thefe fluids, and enable us to judge of 
its virtues. In this way have mineral waters been dif. 
tinguiflied by the different chemifts who have engaged 
in experiments upon them. M. Monnet divides them 
into three clafles, — ^alkaline, fulphureous, and ferugi- 
nous. From late difcoveries, it appears neceifiiiy to 
enlarge the number of the clafles. M. Duchanoy, who 
has publiflied a valuable work upon mineral waten, 
diftinguiftics them into ten clafles, — gazeous, alkalinei 
earthy, ferruginous, hot without any mineral, gazeoui 
hot waters, faponaceous, fulphureous, bituminous, and 
faline waters. This author may indeed be blamed for 
having extended the clafles of mineral waters to too 
great a number, as we are unacquainted with either 
pure gazeous, or pure bituminous waters; yet his divi- 
fion is undeniably the mod complete, and conveys the 
mod juft ideas of the nature of the various mineral wa-i 
ters ; nor could he have adopted any other more fuitan 
ble to his fubjeft. 

To explain briefly the order in which mineral wa- 
ters may be arranged according to their principles, -and 
complete what we have already faid on this fubjed,wc 
(hall here propofe another divifion of thofe waters, Icfs 
cxtenfive, but more regularly fyftematic than M. Du- 
chanoj^'s : in which it is to be obferved, that we do not 
include thermal waters, which are merely hot without an 
addition of any mineral, as the bed chemifts confider 
thefe as nothing elfe but hot water : neither do we 
choofe to include bituminous waters, as there are none, 
really fuch, known to exift in nature. 

To us it appears, that all waters may beafrtngedio 

four 
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four claffes,— acidulated waters, fait waters, fulphurc- 
9US waters, and ferruginous waters. 



Class I. Acidulated Waters. 

G4s;bous Waters, which may be, with much more 
piopricty, called acidulated^ are waters in which car** 
bonic ^cid predominates. They are known by the 
poignancy of their tafte, and the facility with which 
they boil, and give out bubbles, even by (baking. They 
redden tindlure of turnfole, and precipitate lime-vrater 
and alkaline fulphures. We know of no waters con« 
taining this acid, in a pure, infulated ftate ; and waters 
of this clafs may therefore be fubdivided into feveral 
orders, according to the other principles contained in 
tbem, or the feveral modifications which they difplay. 
Tbfy all appear to contain either more or lefs of alkali 
and calcareous earth; but their different degrees of 
temperature enable us to divide theoi very naturally 
into two orders. The firft of thefe orders may compre- 
hend cold acidulated and alkaline waters, fuch as thofe 
of Seltz, Saint Myon, Bard, Langeac, Chateldon, Vals, 
Slc. Under the fecond, we may arrange hot or thermal 
acidulated and alkaline waters,— fuch as thofe of Mont 
d'Or, Vichy, Chatelguyon, 8tc. 

Class II. Saline or Salt Waters. 

W£ give the name oi faline or fait waters to waters 
holding in folution a quantity of neutral falts, fufficient- 
]y confiderable to ad in a very difcernible manner, moil 
commonly purgative, on the animal oeconomy* It is 
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again, tbofe of Saint-Amant, Aix-Ia-Chapelle, and 
Montmorency, belong to the fecond. Moft of thefe aie 
hot-bath waters : The water of £nghien-les-Faria, or 
Montmorency, is cold. 

Class IV, Ferruginous Waters. 

As iron is the mod plentiful, and the raofl L'ableto 
alteration of all metals, it is by no me<!ns furprifing that 
water (liould be eafily impregnated with it. According- 
ly, ferruginous waters are the moft copious, and the 
moil common mineral waters. Modern chemtftryhas 
thrown much light on this clafs of waten. They were 
formerly thought to be all fulphuric. M. Monnctaf* 
firms, that fcarce any of them contain fulphate of iron; 
and he is of opinion, that the metal isdiflblvedintbem 
without the intervention of any acid. 

It is now known, that iron, not in the ftate of fulphate 
of iron, is diffolved by means of carbonic acid ; and thus 
forms the fait which we have denominated carbonate ^f 
iron. Mcflis Lane, Uouelle, Bergman, and various other 
chemifts, have eftabliflied this truth beyond a doubt — 
The difi'erent proportions of carbonic acid, and the (late 
of iron in waters which owe their virtues to this metal, 
induce us to diflinguifli this fourth clafs into three orders. 

The firjl comprehends acidulated martial waten, in 
•which the iron is held in folution by carbonic acid, and 
• the acid exills in fo large a proportion, as to render them 
poignant, and fomewhat four to the tafte. The waters 
of BofFang, Spa, Pyrmont, Pougues, and La Dominique 
de Vals are of this order. 

1l\\q ftcond oxAtx contains fimple martial waters, bar- 

\ ipff 
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ihg th« irait difiolTed by caibonic acid, without any ex- 
ce& of the acid. Thofe of. Forges, Aumale, CoQd6, and 
mod other ferruginous waters belong to this order.— 
This diftinflion among ferruginous waters was made by 
M. Duchanoy. 

But we may add a third order, after M. Moiinet. — 
This order comprehends waters containing fulphate of 
iron. Such waters are extremely rare; but there are 
fome fuch« M. Monnet ranks the waters of Pafly in this 
order. M. Opoix admits the exiftence of fulphate of 
iron, even in a very confiderable proportion, in the wa- 
ters of Frovins. M. Fourcy, indeed, denies its exiftence 
in them, and imagines the iron in thofe waters to be dif- 
folved by carbonic acid : But we cannot yet decide in 
this cafe.; for the refults of the two chemifts are di« 
redly opppfite to each other, and a new examination of 
the waters is therefore requifite. We may add, that iron 
is never found alone in waters : it is always mixed with 
chalk, fulphate of lime, different muriatic fahs, &c. But 
as the metal is the principal baiis of the properties of 
foch waters they are, therefore, according to the prin- 
ciples which we have laid down, to be c^WtA ferruginous 
waters •. 

As to faponaceous waters, which are admitted by M. 
Duchanoy, before we can allow their exiftence, we 
mud wait till chemical and medical experiments deter- 
mine the caufc of their faponaceous properties, which that 

phyfician 

* lo this claffical enumeration of waters, we avoid fpeakiag of 
fiich as contain arfcnic and copper ; they being conddered as poifon- 
ens. We likewife pafs over in filence, waters containing ammoniacal 
falls and extradive fubftances, produced by the putrefa^ion of orga- 
nic matters, over which the water has (tagnated. Waters of tbcfc 
kinds arc not mcdicinaL — F. 
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phyfician thinks owing to alumine, and the effeAt whicb 
thofe properties enable them to produce on the animal 
economy, as medicines. 

From thef# particulars it appears, that all mineral or 
medicinal waters are comprehended in nine orders. 

Cold acidulated waters. 

Hot acidulated waters. 

Sulphuric fait waters. 

Muriatic fait waters. j 

Simple fulphureous waters. 

Sulphurated gafeous waters. 

Simple ferruginous waters. 

Ferruginous and acidulated watera« . . 

Sulphuric ferruginous waters^ 

S IV. Examination of Mineral Waters^ as di/HngmJki 

by Pbxfical Properties. 

After mentioning what different matters are foaod 
in waters, and exibiting a flight iketch of the manotf 
in which they may be divided into claflTes and ordeiii 
according to their principles ; we muft next give as 
account of the procefles for analyfing them, and diftio* 
guiftiing, with all poffible accuracy, what fubftaoces 
they contain. This analyfis has been thought the mcft 
difficult part of chemiftry ; and with good reafon ; as it 
requires both a familiar knowledge of all the chemical 
phenomena, and (kill in condudling chemical operations. 
In order to afcertain, with accuracy, the nature of wa- 
ter, we muft, I. obfervethe fituation of the fpringfirom 
which it proceeds, and defcribe faithfully the neighbour- 
ii)g grounds, and ftrata of minerakj; and, in order to 

difcoYcr 
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foover the nature of thofe ftrata, it will be necefiary 
dig trenches, and examine, by a narrow infpeAion, 
ith what fubftances the water is liable to be impregna- 
d. !• The phyiical properties of the water, its tafle, 
del], colour, tranfparency, weight, and temperature, 
•e next to be examined. Two thermometers, graduat- 
I fo as to rife and fall as nearly together as poffible, 
ith an araeometer; are requifite for this purpofe. Thefe 
reliminary experiments fhould alTo be made in dif« 
irent feafons, at different hours of the day, and when 
le atmofphere is in different ftates. Long continued 
rjnefs, or copious rains have a powerful influence on 
Iters. Thefe firft obfcrvations generally (hew to what 
£(rticular clafs the wat^r under examination is to be 
-ferred, and of confequence, regulate the remaining 
art of the analyfis. 3. Sediments in the bottom of 
afoos containing water, fubflances fwimming on its 
rface, and fublimated matters exhaled from it, are 
otmportant objedls of obfervation to be negledled. Af- 
r this preliminary examination, we may proceed to a- 
lyfis properly fo called, which is performed in three 
jrs,— by reagents, by diftillation, and by evaporation. 

f V. Examination of Mineral Waters by Reagents. 

The name of reagents is given to fubftances which 

mixed with waters, in order to difcover, by the phe- 

nena which they produce, the nature of the matters 

ich thofe waters hold in folution. 

The moft exadk cbem'ifts have always confidered the 

of reagents as a very uncertain means ofdifcover- 

the principles cf mu:eral waters. Their reafons fur 
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thiakiog ib, are, that tjb« «d(o». oC rci|f»t%:9fq|[ jjS^ 
oates id 40 f «4^ m^nwr, (be natuw of tbr,«pRfgi MM 

ohai^ge^ pro44ce4 tn ouoecal w«tfn tWrKW*^9>3fi|Wf of 
reagents^ are frcquf otlj ynlmQWD : ifk t^itt)|iL^ MjjiBf 
matters employed for this piirpofe, axe ^flAIC fif FPO- 
(iucing many chaoget, coocerniog the qMmil<iC ^l!^ 
it is Terjr hard to h^y any thing deciQ;re« JMMk.of t|Nl^ 
therefore, who have engaged in rcfeagchgt Of .UyiLllltlBt 
have put but little truftin teagentsrthiey hfOtJltiesitjIi 
evaporation a much furor way ^f diicovealM tbc jM^ 
ture and the quaatity of the priQc]|p|fea of flMpienll Wtf 
ters. And in the bed works on thefn4|il^ ^lM| 
fluids it is laid down as a principle» tlift jqifCVl|W|j(9 
be ttledooly as auxiUai ies, which, a( thie axi^piQft;.jQ^ 
afford grounds for plaqfible conjedturea COOCjITi^llg thi 
principles by which the waters are minendi^LciL ih 
this account, only a certain number of reagents amaow 
admitted ; and the lift of thofe employed bj the esfflier 
chemifts is greatly reduced. 

But it cannot at prefent be dpub^ed, that, howefcr 
gentle the beat neceflary for the cvaporatioQ of watei|i 
yet it muft produce fenfible alterations on their princi- 
ples and change their nature fo far as to make theirre- 
iidue, when examined by chemical procefles, affiird com- 
pounds different from thofe which were diflhived in the 
water. The lots of the gaficous matters, which are oftco 
among the moft adive principles of mineral watefv, og* 
cafions a lingular change of their nature; and, befidei 
cauiing feveral bodies to be precipitated which owe 
their folubility to the prefence of thofe volatile fuhftao- 
ces, produces a readiou among the other fixed matteis 

which 
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which alten their properties. The phenomena of the 
double decompofitions effeded by heat, on com- 
pounds which fuflfer no alteration in cold water, cannot 
be properly eftimated, without a long feries of experi- 
ments ; and our ideas concerning them, are therefore 
IS yet but very imperfe<5l« Without entering into a te- 
iiova detail of particulars, it is enough, that the truth 
of chefe faAs is allowed by all chemiils, to convince us 
that we cannot truft folely to evaporation. But is there 
my means of determining the nature of the fubftances 
diffolved in waters, without having recourfe to the ac- 
tum of heat ? Does the more accurate knowledge of 
chemical phenomena, which we have derived from the 
numerous experiments of modern chemifts, afford any 
procefs by which the errors into which we are liable to 
be led by the refults of evaporation, may be corrected? 
The particulars which I am about to mention, which 
ve extraded from a Memoir read by me before the 
Royal Society of Medicine, will (hew that very pure 
^sgtnts, employed in a certain way, may be rendered 
3>ucfa more ferviceable in the analyfis of mineral wa- 
ters than has been hitherto thought. 

Among the numerous reagents, the ufe of which has 
heen propofed in the analyfis of mineral waters, thofe 
from which mod advantage may be derived, are, tine- 
tore of turnfole, fyrup of violets, lime-water, pure or 
caullic potafli, cauftic ammoniac, concentrated fulphu- 
ncacid, nitrous acid, prufliate of lime, gallic alcohol, 
^^ jpiritous tinilure of nut gads ; nitric folutions of 
rocrcury and filverj paper coloured by the aqueous 
tinjlure of fernambouc, which is rendered blue by al- 
^'^\& ; the aqueous tincture of terra merita^ to which 
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the fame falts communicate a red-brown colour ; oxa^ 
lie acid, for detecting the prefcnce of even the fmalleft 
poiiible quantity of lime; and barytic muriate, for aC 
certaining the prefence of even the mod trifling quanti* 
ties of fulphuric acid. 

The efTeds and the ufe of thefe principal reagent! 
have been explained by all chemifts ; but the particular 
ilate iu which they are to be ufed has not been fuffici- 
ently attended to. Before employing them, we fhould 
carefully make ourfelves acquainted with their nature* 
that we may not incur miilakes refpefting their effeds. 
Bergman has enlarged, at great length, on the effefi» 
which they are capable of producing* This celebrated, 
chemift tells us, that paper coloured by tindure of turn* 
fole, takes ftill a deeper colour when expofed to the ac- 
tion of alkalis, but fufiers no alteration of colour frooa 
carbonic acid. As it is principally with a view to afcer— 
tain the prefence of this acid, that this colouring matte c 
is ufed, he advifes to employ its tindure only in water* 
and to dilute it to fuch a degree as to make it take a 
blue colour. He abfolutely rejeds the ufe of fyrup of 
violets, becaufe it is liable to ferment, and is fcarce ever 
to be obtained genuine in Sweden. M. de Morveau 
adds, in a note, that it is eafy to didinguifh iyrup co- 
loured by turnfole, by means of corrolive fublimate, 
which communicates to it a red colour, but gives tof^- 
rup of violets a green colour. 

Lime-water is one of the mod ufeful reagents in the 
analyfis of mineral waters, although few chemifls have 
piade exprefs mention of it in their works. This fluid 
^.?compofes metallic falts, efpecially fulphate of iron, the 
metallic oxide of which it precipitates. It feparates a- 

luminous 
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lufflinoos eirth or magnefia, from the fulphuric, or the 
muriatic acids* with which thofe fubftances are of tea . 
combined ia waters. It alio indicates, by precipitation, 
I theptefence of carbonic acid. M. Gioanetti, a phyfi- 
• cian of Tarin, has ingenioufly contrived to afcertain, 
by lime-water, the proportion of carbonic acid contain- 
ed in the waters of St Vincent. This chemift, after 
obfenring that the bulk of this acid, from which people 
fasTebeen in u£e to judge of its quantity, varies with 
the temperature of the atmofphere, mixed nine parts 
of fime-water with two of the water of St Vincent's. 
He weighed carefully the calcareous earth formed by 
tbetnnfition of the carbonic acid from the mineral wa- 
ter into the lime ; and found, by Jacquin's fcale, which 
Ihews thirteen ounces of this acid to be contained in 
thirty two ounces of chalk, — that the water of St Vin- 
cent's contains fomewhat more than fifteen grains. But 
as lime-water is capable of detaching carbonic acid from 
fixed alkali, as well as of feizing that which is in a dif- 
^ff^d ftate ; M. Gioanetti, in order to afcertain ex* 
<Aly the quantity of the latter, performed the fame 
opeiatiod with water deprived of its difengaged acid by 
ebuUitbn. This procefs may therefore be employed to 
^termine, in an eafy and accurate manner, the weight 
t'f the difengaged carbonic acid contained in any gaze- 
<)U9 mineral water. 

One of the chief reafons which have induced chemiQs 
to pay little regard to the phenomena produced by rea- 
gents in the analyfis of mineral waters, is, that they 
Aew the exiflence of various fubftances in thofe waters; 
and it is then very difficult to difcern exadtly what ef- 
fect they produce. This obfer ration chiefly regards pot- 

aOi 
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afh conlidered as a reagent; for thb alkali decompofes 
all falts formed by the union of acids with aluminoas 
earth, magnefia, lime, and metallic matters. When ao 
alkali precipitates a mineral water, it cannot be deter- 
mined, merely by infpedting tbe precipitate, what is the 
particular naiture of the earthy fait decompofed in the 
experiment. Its effeds are ftill more ancertaxn, when 
potadi fiiturated with' carbonic acid is employed, as is 
commonly done ; for the acid combined with the alka- 
li, then increafes the confuiion. For this reafon, I re- 
commend the ufe of very pure cauftic potafli ; wbich 
has, befides, another advantage over effervefcent alka- 
li, as it indicates the prefence of chalk, which may be 
diflblved in gazeous water by means of an excefs of car- 
bonic acid. As it feizes the acid, the chalk becomes 
infoluble in the water, and is precipitated. I made 
myfelf certain of this fadl, by pouring foap-maker's lis- 
ivium, recently prepared, into faditious gazeous water 
holding chalk in folution. The chalk was by degrees 
precip'fated, as the cauftic fixed alkali feized the carbo- 
nic acid by which it had been held in folution. Ooe- 
vaporating this water to drynefs, after filtration, 1 ob- 
tained carbonate of foda, which effcrvefced in a very 
difcernible manner with acids. Cauftic fixed alkali will 
alfo produce a precipitate in mineral waters, even when 
they coiUain no earthy falts. If they contain only an 
alkaline neutral fait, leh foluble in its nature than the 
caullic alkali, the litter will then precipitate it as it u- 
nites witli the water, nearly in the lame way as alcohol 
does. M. Gioanetti obferved this phenomenon in the 
waters of St Vincent: it is befides, eafy to exhibit it, 

by pouring caullic alkali into a fulution of fulphate ot 

po;a;h 



Examination of Mineral Water $ hy Reagents. 209 

otafli or muriate of foda : either of tbefe falts is Toon 

irccipitatc4. 

Caaftic ammoniac is, in general, lefs liable to occafioa 

miftal^eSi when mi^ed with mineral waters ; for it de« 
compofes only (alts having a bafe of aluminous earth or 
magaefia, but does not precipitate calcareous fairs. But 
there are two impqrtant obfenrations to be made on this 
head. The firft is, that the amriioniac mud be very 
Ciiallic. not containing a fingle particle of carbonic a- 
cid ; if not in this pure (late, it dqcompofes falt9 with a 
bafeof lime« by double affinity. The fegond is, that 
this mixture piuft not be left expofed to the air, when 
ve defile to know in what manner it acts fome hours af- 
ter its formation ;. for, as has been very properly ob« 
fOTed by M* Qioanetti, this fctlt, in a (hort time, at- 
tracts carbonic acid from the atniofphere, and thus bc« 
comes capable of decompofing calcareous falts. To re- 
move every doubt concerning fo important a matter, I 
m<^e three decifive experiments. — After diiTolving in 
diftilled water, a few grains of fulphate of lime, pre- 
pared from tranfparent calcareous fpar, with very pure 
fulphuric acid, (a precaution indifpenfibly re.quifite, — 
^' Spanifli white, or chalk, contains both magnefla and 

* 

f'ver water), I fcparated the folution into two parts. 

Into the firft, I poured a few drops of ammoniac very 

recently prepared and very cauflic. 1 put this mixture 

iflto a clofe-ftopped phial. After eight-and-forty hours, 

it was clear and tranfparent, without any fediment : 

No decompofition had, therefore, taken place. The 

fecond portion was treated in the fame way, with am^ 

moniac, but put into a vc(rel admitting air. At the 

end of a few hours, there was formed on ihe upper parr 

Vol. IV. uC 
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of it, a cloud, \;chich became, by. degrees, thicker, and 
v^as at laft precipitated. Ttie precipitate affdrded a live* 
ly effervefcence with fulphuric acid, and thereby form-*^ 
ed fulphate of lime. The carbonic acid contained ii:::^: 
this precipitate muft have been fupplied by the arom(^, 
niac, by which it had been attraded from the atmo/:; 
phere. This combination of carbonic acid and ammo* 
niac forms ammoniacal carbonate, capable of decom. 
pofing calcareous fahs by a double affinity ,-^as has beea 
ihewn by Dr Black, M. Jacquin, and feveral other cbc- 
xnifts,-^'an4 as any perfon may fee, on pouring a fola« 
tion of animoniacal carbonate into a folution of fulphate 
of lime, which cauftic ammoniac does not render turbid, 
Laftly, to make myfelf ftill more certain of the pbcno* 
xnena of this fecond experiment^ I took th^ Grft portion 
of the water united with the ammoniac ; which, hav« 
ing been prefcrved ia a clofe veflel, had loft nothing of 
its tranfparency, \ turned the mouth of the phial con- 
taining it upon a funnel belonging to a very fmall 
pneumato-chemical apparatus, and pailed into this mix- 
ture, by means of a fyphon, the carbonic acid gasdif- 
engaged from the effervefcent fixed alkali by the ful- 
phuric acid. As this acid pafled in bubbles through 
the mixture, it becomes turbid, in the fame way as 
lime-water on the fame occafion. On filtering it, chalk 
was found on the filter ; and ammoniacal fulphate was 
obtained by evaporation, T^e gazeous water, or liquid 
carbonic acid, produced the fame de^ompofition in an- 
other mixture of fulphate of lime and cauftic ammoniac. 
This declfive experiment fully proves, that it is only by 
double affinity, and by the addition of carbonic acid, 
that an^moniac decom^ofcs fulphate of lime. From 

tlu& 
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this it appears, that when we need to preferve a mixture 
of mineral water with ammoniac^ for a few hours, 
fwhich is at times neceflary, as there are fome earthy 
Talis which it decompofes but very flowly), this experi« 
meat muft be performed in a perfedly clofe veffel, left 
accefs of air occafion a deceitful refult. This precau« 
tioD is, in general, highly neceflary in the ufe of all rea- 
gents : Bergman and M. Gioanetti have alfo pointed 
out the neceflity of attending to it. I (hall here add 
an obfervation concerning the ufe of ammoniac. As it 
is not ealy to obtain ammoniac abfolutely ciuftic^ and 
as it is indifpenfibly necefiary to have it fuch in analy- 
fing mineral wateis ; a (imple procefs may be ufed, of 
which I have often found the advantage. Pour a little 
ammoniac into a retort, having its extremity immerfed 
in the mineral water : heat the retort gently ; the am- 
moniac gas will then be difen gaged, and will pafs, in 
an highly cauftic ftate, into the water. If it produce 
a precipitate, the mineral water mud certainly contain 
either aluminous or magneGan falts, or fulphate of iron : 
the colour of the precipitate will (how the particular na- 
ture of the fait. This precipitate moft frequently con- 
Gils of the chalk which was diflfolved in the water, by 
means of carbonic acid. The ammoniac abforbs that 
acid, and the chalk is then depoGted. It is hard to fay, 
from the properties of the earthy precipitate, formed 
in mineral water by cauftic ammoniac, to which of the 
two bafes it is to be referred, and whether the neutral 
fait decompofed, be magnefian or aluminous. But the 
manner in which it is formed, will indicate its charac- 
ter. On di(rolving Gx grains of fulphate of magneGa in 
four ounces of diGilled water, and Gx grains of alum in 

2 ^\» 
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the fame quantity of this fluid, and caufing a little am* 
moniac gas. to pafs into each of thefe folutions; the for* 
mer became indantaneoufly turbid ; but twenty mi* 
jiutes elapfed before the alumine began to be pirecipita-^ 
ted. Care had been taken to have the phial which con^^ 
tained this mixture very clofely flopped. The faoL^ 
phenomena took place with nitrate and muriate of ma^, 
nefia, and of alumine, difToIved in an equal quantity %)f 
diftilled water, and treated with the fame precautioD& 
The rapidity or flownefs with which a mineral watery 
precipitated by the addition of ammoniac gas, is there- 
fore a criterion by which we may didinguifh the na« 
tureof the terrene fait which that alkali decompo* 
fes. In general, falts with a bafe of magneSa are 
much more common in water, than falts with a baft 
of aluminous earth/' I mufl not forget to men. 
tion a fafl related by Bergman : Ammoniac will 
form, with fulphate of magnefia, a compound in 
which a portion of that neutral fak, not decompo 
fed, is combined with a portion of ammoniacal ful- 
phate. Perhaps this undecompofed portion of the fub 
phate of magnefia forms, with the ammoniacal ful- 
phate, a mixed neutral fait, refembling ammoniaco 
incLrcurial muriate, or alembrotb Jah. Ammoniac, 
therefore, precipitates only a part of magnefia, and 
cannot indicate the ej^ad quantity of £/yaw-^// to which 
it ferves for a bafe. I would therefore prefer lime* 
water for afbertaining the nature and the quantity cf 
faks with a bafe of magnefia contained in mineral wa- 
ters. It poffefTes like wife the property of precipitat- 
ing faUs with a bafe of aluaunous carib, much more 

fpccdil«» 
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IpcedQj, and in much greater abundance than ammo^ 
niac gas ^. 

Concentrated fulphuric acid produces a dull white pre« 
cipitate in water, containing bary tes : but as this earth 
isbutyery feldom found in mineral waters^ 1 pafs to the 
other effeds of this reagent. When it produces bub*- 
bles in any mineral water» it indicates the prefence ei« 
ther of chalk, carbonate of foda, or pure carbonic acid» 
The prefence of each of thefe fubftances, is diflinguiihed 
by fome peculiar phenomena. When we heat water, 
containing chalk, after pouring into it fulphuric acid, 
there are fpeedily formed a pellicle, and a fcdiment o£ 
fulphate of lime ; which does not happen on the fame 
occafion to waters (imply alkaline. It would, at firfl:, 
appear, that fulphate of lime muft be precipitated as 
foon at fulphuric acid is poured into water containing 
chalk : but this very feldom happens without the help 
of heat; as thefe waters generally contain an excefs of 
carbonic acid, which promotes the folution of fulphate 
of lime ; and they muft be deprived of that acid before 
the fait can be feparated. Convincing evidence of this 
faA may be obtained by pouring a few drops of con- 
centrated fulphuric acid into a certain quantity of 
lime-water, precipitated and afterwards clarified by 
carbonic acid. If the lime-water contain a good deal 

O3 of 

• The Reader will perceive, that 1 am repeating fercral (a£li 
which hiTc been previoufly mentioned in the courfc of the work. I 
hatrc made 00 fcruple of doing fo, in order to redder ibis little ireatife 
on the analjfis of mineral waters the more intelligible and compleat » 
and in order to exhibit together, all thofe principles and fadis concern* 
ing the procefles for annlyfing them, which it appears fo afofoluteljr 
ftccclLry (or him to p^fTefs who engages in cxperimeoU of th;s oatorc* 
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of regenerated calcareous earth, a precipitate of fill- 
phate of lime will be formed, either in a few minutes, 
or more flowly, and in proportion as the free carbonic 
acid is feparated. If a precipitate be not formed fim- 
ply by reft, which happens when the water contains 
but little fulphate of lime, and a confiderable ezcefs 
of carbonic acid, expofure to a gentle heat will pro* 
duc6 in the liquor a pellicle and a precipitate of calca^ 
reous fulphate. 

The red nitrous acid is recommended by Bergman 
for precipitating fulphur from bepatized waiters. To 
prove the certainty of the faft, all that is necefiary, is, 
to pour a few drops of this ruddy fuming acid into 
diftilled water, into which gas difengaged by acids 
from cauftic alkaline fulphure has been previoufly ia« 
troduced, through a pneumato-chemical apparatus. 
This artificial bepatized- vf2iX.tr ^ which differs from nattt« 
ral fulphureous waters in being more highly charged 
with mineralizing matter, and confequently liable to be 
more eafily decompofed, affords a precipitate wth ni^ 
trous acid, in the fpace of a few moments. This preci- 
pitate is of a yellowifli white colour : whencollededon 
a filter and dried, it burns with the flame and fmell pe- 
culiar to fulphur, of which it poffcffes all the charader- 
iftic properties. It appears that nitrous acid alters ful- 
phurated hydrogenous gas, as well as all other inflam- 
mable matters, in confcqucnce of its containing fucha 
quantity of oxigene, in that particular ftate in which it 
exifts in it. Scheele has recommended the oxigenated 
muriatic acid for precipitating fulphur from thefe fame 
waters. Only a very little of it muft be ufed ; for any 
extraordinary quantity burns the fulphur, and reduces 
I it 
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it to fulpburk acid, as I have obferved of the water of 
Montmorency* The fulphureous acid precipitates ful« 
phur from mineral waters with great facility. 

No reagent is more imperfediy known, in refpeA to 
the manner in which it a£ts, than the alkaline lixivium 
of blood, called pblogijlicated alkali. Chen^fts have 
long ago obferved, that this liquor contains Pruffian 
blue ready formed. It was thought that this blue 
might be feparated from it by an acid ; and it has 
been propofed, in this ftate, as a^ fubftance capable of 
detefttng iron in mineral watery Nothing can be 
more uncertain than the compleat feparation of pruf* 
£ate of iron from this pruiliate of potafh made with 
blood. It ought therefore not to be enlployed as a 
reagent. Macquer, in confequence of his difcovery 
concerning the decompofition of Pruffian blue by al« 
kaliSk has propofed the ufe of potafh faturated with the 
colouring matter of this blue, for the purpofe of afcer* 
taining the exiftence of iron in mineral waters. How« 
ever, as this liquor dill contains a little Pruffian blue 
that may be feparated by an acid as Macquer has di« 
redled^ M. Baume advifes to add to this Pruffian alkali, 
two or three ounces of diililled vinegar to the pound, 
and to digeft it by a moderate heat till the whole of 
the Pruffian blue be precipitated. Pure fixed alkali 
mud then be poured in, to faturate the acid of vinegar. 
Notwithftanding the ingenuity of this procefs, I have 
had occafion to obferve, that this Pruffian alkali puri- 
fied by vinegar, depolites blue, at the end of a long 
lime,— ^fpecially if evaporated. M. Gioanetti made 
the fame obfervation, when he evaporated to drynefs 
a quantity of Pruffian alkali purified according to M. 

O 4 Baume*a 
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and the Vqiior contains no more of it. Tk olfacr fb* 

cefi confiftsin neutralizing this alkafi vidka fifaifioarf 

alom, filtrating the liquor, and fispandag Ae firiptalB 

of potaflibj erapoiation. Tbefe tvoHqpORafiadaot 

an atom of Fmflian bloe with pore ncid% nor jet If 

evaporation to diynefi. Lbne-valcr. fttanted iriA 

the oolooring matter of Fraffian Une. of iririchlhifc 

fpoken underthe article inm^ does not icqinealAefa 

operations. When ponred on a fi^tioQ of fid^kttef 

iiod^ it inftantaneoully forms m pure Phiflian Uo^ 

without any mixtore of green. Acids p iecip ita fe fipom 

it nothing but a few partides of bloe. It thoefixs 

contains no iron ; and b preferable to Prnffian aibb 

fbr the purpofe of al& jiog mineral waters. The caofe 

of this phf ncmecon muft doubilefs be, that lime dif* 

fclTcd in water does not ad near fo powerfollj on iiM 

as alkalis. This prdfiate of lime appears to me nrj 

proper for deteAing iron in feTruginons waters, vk- 

ther gszecus or luiphuric. In fad, as the carbonic 

gas which hclds ircn in folution in waters is of an acid 

* nature, it decoirpDlcs Pruffiaa lixivia bj double affinit/i 

juft as well as fulph«te of iron doe5. I tried prulBateof 

lime on the waters oi Spa acd Paiiy : 1 infianuoeoufiy 

obtained, in that of Spa, a diicemible blue, and in that 

of Pafl\-, a very copious blue. Here, therefore, is • 

liquor 
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liquor, vhich may be very eafily prepared » and con- 
taiosnoFniflian blue ; and is therefore very proper for 
tbepurpofe of indicating the prefence of even the fmall- 
eftquaotity of iron in waters. It is a fort of neutral 
fait, fonned by the combination of the Pruflic acid, or 
the colouring part of Pruffian blue with limc> I have 
obfenred, in the hiftory of iron, that M. Scbeele hag de* 
duced the fame inference as I have done, concerning 
the utility of* this reagent ; of which 1 publilhed an ac« 
count iQ the year 1780. 

Nut-gall, and all four aftringent vegetable fubftances, 
oak-bark, the fruit of the cyprefs tree, the hu(ks of 
nutSi&c. precipitate folutions of iron, and communicate 
totbt metal different colours, according to its quanti- 
ty, its particular flate, and the (late of the water in 
^Ucb it b diffolved. There are a vaft variety of fh^des 
of this colour, from a pale rofe colour to the d^peft 
black. It is acknowledged, that water's deriving ^^ pur- 
ple colour from a mixture of tinfture of nut-gall, is no 
proof tbat iron exifts in it in a metallic (late ; for fiiU 
pbate and carbonate of iron likewife take a purple co- 
lour by the infufion of nut-gall. It is rather the quan- 
tity of the iron, the degree of its adherence to the wa- 
ter, and the ftage to which the decompodtioo of the fo* 
lutioQ is advanced, to which the diverficii:s of colour, 
obfervable in thefe precipitations, are to be afcribed; as 
.has been very wellobferved by M. Duchauoy, in his LT- 
%«onthc Art of forming Factitious Mineral Waters. \Vc 
have formerly mentioned, that the aftringent principle 
IS in fome meafure a peculiar acid, as it combines \\\0\ 
Alkalis, gives a red tinge to blue vegetable: colou;:, ic- 
compjfts alkaline fulphuies, and conibii:cb \,\\\i me* 
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tallic oxides. To afcertaia the prefence of iiOQ in a 
mineral water^ powder of nut-gall, a cold infufion of 
the fame fubftance, and a tindure formed from it with 
alcohol are employed. The tindure is preferred to the 
other two preparations ; being much lefs liable to alte- 
ration than the folution in water, which foon becomei 
mouldy. What is more lingular, the pioduds of diftil- 
led nut-gall likewife colour ferruginous folutions. The 
folution of it in acids, in alkalis, in oils, or in aether, 
exhibits the fame phenomenon. The iron which thii 
matter precipitates from acids is in the ftate of a gallate 
of iron : it is a fort of neutral fait, which, though veij 
black, is not fubjedi to the attraction of the magnet 
It diflblves flowly,and without any perceptible effervef* 
cence in acids. The adion of fire deprives it of thefe 
properties, and renders it fubjeft to attradion. Nut- 
gall is fo powerful a reagent, that one drop of its tine* 
ture will, in the fpace of five minutes, colour water 
containing fulphate of iron, only in the proportion of 
one twenty-fourth part of a grain to nearly three pints. 
All thefe phenomena depend on the matter of the nut- 
gall being very combuftible, and readily carrying off 
from the iron, a portion of its oxigene, fo as to reduce 
it to the (late of a black oxide or ethiops, of which the 
fmalled quantity is very perceptible in traqfparent li« 
quors. 

The two laft reagents which we Ihall propofe to be 
iifed in examining waters, are the folutions of filvcr aod 
mercury in the nitric acid. Thefe folutions have been 
ufed to deted the fulphuric and the muriatic acid inmi* 
neral waters. But feveral other fubftances will alfoprc* 
cipitate them, which contain not a particle of either of 

thofe 
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it acids. Tbe white ponderous flrias which the io- 
ion of filver produces in water containing muriate of 
a, odIj in the proportion of half a grain to the pint, 
nonftrate, io a very fimple and unequivocal manner, 
I prefence c^ the acid of that fait : But they do not, 
the fame manner, deteft the fulphuric acid ; for, by 
iigman's calculation, at lead thirty grains of fulphate 
(bda to the pint, are neceflary to its producing a fen- 
lie efiedL Add to this, that fixed alkali, chalk, and 
agnefia, precipitate the nitric folution of filver in a 
uch more diflind manner. The precipitation of a 
ineral water by this folution cannot therefore ferve to 
!termine, in a precife manner, to what faline or ear- 
ly fubflance its mineralization is owing. 
The folution of mercury by the nitric acid, is flill 
ore liable to occafion raiftakes. It not only indicates 
le prefence of the fulphuric and the muriatic acids in 
aters, but is alfo precipitated in a yellowifh powder, by 
kaline and earthy carbonates; a property which might 
:cafion miflakes with refped to the fulphuric acid. It is 
>aimonly thought, that the very copious white precipi- 
ite which it produces in water, mufl: be owing to the 
refence of a muriatic fait ; but mucilages and extrac- 
ivefubftances difplay the fame phenomenon, — as is at 
rcfent well known to all chemifts. Befides thefe errors 
nd uncertainties to which we are liable in applying the 
itric folution of mercury to this purpofe, in confe- 
uence of its producing the fame precipitate with vari* 
us fubftances, the (late of the folution itfelf is likely to 
ccafion others ; of which we need to be aware, in order 
^ avoid fome blunders of no fmall confequence, which 
c may othcrwife commit in analyfing waters. Bergman 

has 
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has taken notice of a part of the fingular diverfities ob« 
fervahle in this folution, in confequence of its being pre* 
pared hot or cold, — efpecially with rcfped to the colour 
of the precipitates which it affords by different interme* 
dia : But he has not faid a word concerning the proper* 
ty which this folution pofftfres, of being liable to pred 
pitation by diftilled water, when highly faturated with 
the mercurial oxide ; although M. Monnet had announ* 
ced this fa£l in his Treatife on the Solution of Melak. \ 
As this is a matter of great importance in regard to tbe 
anal} iis of waters, I therefore engaged in. a more paiti< 
cular examination of it, with a view to alcertaiq andct 
tabliih, at lead fomething concerning it ; and Ifuccced* 
ed, as I am about to relate by a very fimple procefi. I 
made a great many folutions of mercury in very puR^ 
nitric acid, with different proportions of the tuiwfub- 
(lances, hot and cold ; and ufing acids of variouf d^ 
grecs of ftrength. The following were the rsfults ofmy 
experiments. 

1. Soluilons prepared cold, are with more or lefirapidn 
ty, cliargcd with a quantity of mercury, which is greaterof 
fmaller, according as the nitric acid is more or Icfscoo* 
ccntraied. But, whatever quantity of mercury a conceit 
trated acid may have diflblved cold, this folution is ncvtf 
precipirated by water. 1 diflblved, in cold, two drachms 
and a half of mercury, in two drachms of red, and high" 
]y fuming nitrous acid : the whole weighed in a botti* 
containing an ounce of diililled water, one ounce, fotf" 
drachms, and five grains. The combination took place 
Vvith amazing rapidity: more than one fourth of the aci* 
v.as lou in very thick nitrous gas, and in aqueous ft* 

pottif 
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poius exhaled by the heat of the mixture. This foIu« 
tionwasof a dark- green colour, and very tranfparent* 
I poured fome drops of it into half an ounce of diftilled 
water: there were immediately formed fome whitifli 
ftriae, which were diflblved by (baking, and did not 
yield a precipitate. This, however, was the mod con- 
centrated folution that I could prepare in a cold tempC" 
nture: it difpbyed the mod confiderable motion and 
tflfenrefcence, and yielded the largcft quantity of ruddy 
Tapoon.: As it. had depofited cryftals, I added two 
drachms of diflilled water, which diiTuIved the whole, 
without exhibiting any appearance of a precipitation. 
Such, therefore, as are prepared in a cold temperature, 
with common nitric acid, and half their weight of mer- 
cury, can be in no danger of being precipitated by wa- 
ter, and may be confidently employed in the analyfis 
of mioeral waters. 

a. However weak the nitric acid, when expofed over 
mercury to a confiderable heat, it diflTolves m:3re of the 
metal than the fame acid cold will diflblve, even in the 
fth)ngeft ftate. The folution is of a light yellow colour, 
and fat and thick : by reft, it precipitates a yellovviih 
ftapclcfs mafs, which, with boiling water, may be 
changed into a yellow oxide, or beautiful turbith. This 
folution, when poured into diftilled water, forms a very 
^pious precipitate, of a yellow colour refL^mbling tur- 
^ith. A folution prepared in a cold temperature, will 
exhibit the fame refult, if expfyfed to a heat fo interne 
^ to make it exhale a good deal of nitrous pas. Thefe 
heated folutions fliould not be employed in the analyfis 
®f mineral waters j for i\vy sre dcctnip^^fcd by diflilled 
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3. The oolj difference between diefiert#9- fite of fi» 
lutions appears to be, that there is % ihoM|pliigerqMn> 
tit J bFniercunal oxide in that which ».fiwc^it<ted by 
water, than id that which is not dctocMDpafiddB in^ tin 
iluid. I* proved this troth by a a>iiipanttfveJefa|Rici» 
tioo of equal quantities of the two fdlwtinhi^ in .maficaj 
phials, in order to reducfe thenatd irf ' p w c ipitate*:.'! 
obtained^ .from the folution which ib lialfliB*to p tc ip it fr 
tidn.by water, one-fourth more €bxa. BtaOL tlie odMiii 
Thje fpecific gravities . Kkewife affiil^Sa- toiteilM jbf 
which the relpedive proportions of tUboiftidedf 
ry in thefe different liquors imij be yifttiBiadbdw I 
pared the weights of equal quantities oi ftkn^^iitfbdi 
folutions of mercury* One of them, .iriiiah yiiljiflf m 
precipitate in diftilled water, and ihad beenf fiscowi V 
the firft of the alxlve-mentioned operations^ weighed sv 
ounce, one drachm, and fixty-feven gnuhst inabotde 
containing an ounce of diftilled water. ? The ftcood, 
v^ hich had been prepared by a very gentle heat, con- 
municated a light opaline colour to diftilled water, witln . 
out producing any very difcernible precipitate: k 
weighed, in the fame bottle, one ounce, fiz.drackoii 
and twenty-fuur grains. Laftly, the third of thefe tao^ 
curial folutions, which was pretty hot, and precipitated 
a true turbith mineral, of a dirty*yellow colour in diftilt 
ed water, weighed one ounce, feven drachms, sod 
twenty- five grains. I had ftill one decifive ezperimedt 
to make, which might either confirm or refute my opi- 
nion. If the folution which afforded a precipitate in di* 
ftilleJ water, owed that property to its containing an ti* 
cefs of mercurial oxide ; in that cafe, the addition of 

mure 
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Dore acid might be expefted to render it incapable of 
riddiog a precipitate ; and this actually happened. 
}q pouring aquafortis into a folutioii which was decom- 
lolable bj water, it was immediately rendered incapa* 
lie of yielding a precipitate to that fluid, and reduced 
nto the (ame ftate with that which is prepared HbyfifTj^ 
iritboattbe application of any greater heat than the tem- 
perature of the atmofphere. M. Monnet has already re- 
commended this procefs, to prefi^rve cryftals of mercu- 
rial nitrate from being reduced to oxide by the contact 
of the air. By a contrary procefs, and by evaporating 
a portion of the acid of a good folutida not fufceptible 
of precipitation by water, it may be reduced to a folu- 
tbn containing a much larger proportion of mercurial 
oxide, and confequently fufceptible of decompofition 
by water. It may be reftored to its former ftate, by 
adding a quantity of acid equal to what it has loft. 

Thefe confiderations appeared to me of importance, 
in order to render the effeds of reagents on water 
fomewhat lefs uncertain. But, whatevr^r the accuracy 
with which we proceed in thefe refearchcs, however 
txtcnfive our knowledge of the degrees of purity, and 
the different ftates of the fubftances which are combi- 
ned with mineral waters, in order to difcover their 
principles; if it muft be acknowledged, that each of 
thofc reagents indicates the prefence of two or three 
Cerent matters: we muft be always at a lofs to afcer- 
win the particular nature of the refults which they at 
^y time produce. Lime, for inftance, feizes carbonic 
*cid: it precipitates both falts that have alumine or 
'^agnefia for their bafe, and metallic falts : Ammoniac 
produces the fame efiedl : fixed alkali precipitates both 
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thefe and calcareous falts : calcareous prufliate, pruC- 
liate of potafhy and gallic alcohol, precipitate fulphate 
and carbonate of iron : the nitric folutions of fiWer and 
mercury decompofe all fulphuric and muriatic falts, 
hnwever different, or however mingled together in the 
fame water : —they are alfo decompofed themfelves, by 
alkalis, chalk, and magnefia. Amid thefe complicated 
phenomena, how is it poffible to difcern the peculiar 
nature of any alteration produced in water by any of 
thofe reagents, or to diftinguifli, from their operatioOi 
whether the water be limple or compound ? | 

Thefe queftions, though very perplexing at a time 
when chemiftry was not confcious of all her ftrength, 
may now, however, be difcufled, even with hopes of 
refolving them in a fatisfadory manner.'— In the firft 
place, I obferve, that the nature of reagents is moch 
better known than it was a few years ago, and their re* 
adion on the principles of waters much more accurately 
determined ; and, from thefe circumdances, there is 
good rcafon to think, that they may now be ufed with 
mixh more advantage than has been hitherto imagined. 
Ytt, among the many ikilful chemifts who have em* 
ployed their labours in the analyfis of waters, none but 
M. Baume, Bergman, and Gioanetti, have had any idea 
of the advantages which may be derived from a more 
libeial ufe of thofe fubftances. Chemifts have long 
been in ufe to examine mineral waters by reagents ifl 
very fmall quantities, and commonly inglaflcs: the 
phenomena of the precipitation produced in this caie 
are carefully obferved, but the experiment is carried 
no farther. M. BaunTiC, in his Chemiftry, advifes to 
faturate a certain quantity of mineral water which you 

wiil 
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wifli to examine, with fixed alkali and acids, to colledt 
the precipitates, and examine their nature. Bergman 
thinks, that from the weight of the precipitates obtain^ 
cd from fuch mixtures, the quantity of the mineralizing 
principles contained in the waters may be eftimaied. 
Other chemills, too, have tried this method ; bue al« 
ways with fome particular views: Nobody has ever 
thought of making a regular and complete analyfis of 
mineral waters by this procefs. To accomplifh it, ia 
mj opinion, feveral pounds of mineral water fhould be 
mixed with each reagent, till the reagent ceafe to pro« 
duce a precipitate from the water. It may be left for 
the fpace of twenty-four hours in a clgfe-ftopped veflel, 
to depolite the precipitate ;— then filtrate the mixture^ 
and, after weighing and drying it on a (love, examine 
the precipitate which remains on the filter by the ufual 
methods. Thus you may difcover, with certainty, the 
nature of the fubdance on which the reagent has'kclcd, 
and determine the caufe of ttie decompofition which it 
has produced. Order may be obierved in thefe opera- 
tions, by firil mixing the waters wich thofe fabflances 
which are lead capable of ahering them, a-nd proceed- 
ing to the application of fuch fubflances as may pro- 
duce on them a greater variety of changes, and thofe 
mod difficult to eftimate. 1 umally proceed in the fol- 
lowing manner in this fort of anal^fis. After examin- 
ing the tafte, colour, weight, and all the other phyfical 
properties of a mineral water, I pour four pounds of 
lime-water on an equal quantity of the fiuid which I 
am examining : if no precipitate is formed in the fpace 
cf twenty-four hours, 1 am fuie that the water contains 
Vol. IV. P neither 
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neither free carbonic acid, alkaline carbonate, netttnd 
falts with a bafe of aluminous earth or magnefia, nor 
inetallic falts. But when a precipitate is eithierinftan« 
taneouily or gradually formed, I filtrate the iniitttre, 
and examine the chemical properties of the fedimeiit. 
When the fediment has no tafte, is Infoluble In watdr, 
eflfervefces with acids, and forms with the fulphuric acid 
an infipid fait, almoil infoluble in water ; I condode 
that it is chalk, and that the lime-water has taken op 
no principle but carbonic acid from the mineral water. 
Again, when the precipitate is but fcantj, is not ro- 
dily depofited, produces no effervefcence, and affoids 
with fulphuric acid a flyptic, or bitter, atid very folobte 
fait, it muft then cohiift of magnefia or aluminous e&rth, 
or poilibly of both. I need not here enlarge upon die 
means for diflinguifhing between thefe two fubftancei ; 
they muft be already well known, I (hall only add, 
that fuch a variety of thofe means may be ufed, as to 
leave no doubt with refpecft to the nature of the fuU 
fiance precipitated. 

After this procefs of examination with lime-water,! 
pour on the fame mineral water one or two drachms of 
very cauftic ammoniac, or introduce into it aitimoniac 
gas, difengaged from that liquid fait by heat. WheB 
the water is faturated, I leave the mixture to reft ins 
clofe veflel for four and twenty hoiirs : If I then flodi 
precipitate formed, as it can be owing only to either fcr- 
luginous falts, or to falts with a bafe of magnefia or alo- 
mine, I examine its nature by the different operations 
mentioned above, under the account of the trial by 
lime. But as ammoniac gas does not a A in fo uniform 
a manner as lime-water, which efiedts the fame decom- 

pofitioDS, 
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oftions, it is proper to obferve that this gas is to be 
nplojed Qolj as an auxiliary, from which fuch acca« 
ite refiilts are not to be expeded as from the operation 
: the pneceding reagent. 

After the falts with a bafe of aluminous earth or mag^ 
dia,luiFebeen difcovered with lime-water or ammoni* 
u; potaih or foda will detect thofe having a bafe of 
neyfuch as calcareous fulphate, and calcareous muri« 
:. With this view I precipitate a few pounds of the 
ater which I examine, with either of thefe fixed alka- 
lin liquor, till fuch time as the water ceafe to be tur- 
kL As the alkali decompofes falts having a bafe of 
luBunous earth, as well as thofe which owe their for^- 
aatioD to lime ; — if the precipitate refemble that which 
obtuned by the application of lime-water, in form^ 
:oloar, and quantity, I prefume that the water contains 
10 calcareous fait ; and this conje£lure is ufually con** 
Snoed by a chemical analyiis. But when the mixture 
t^ecomes much more turbid than that which was form- 
cd with lime-water, and when the fediment is more 
ponderous and copious, and fooner depofited ; I then 
ofer, that it contains lime with a mixture of magnefia, 
falumine. I afcertain this, by treating the fediment 
7 the different operations for the purpofe, already de- 
:ribed. It may be naturally conceived, that the iron 
:ecipitated hy reagents, at the fame time with the fa- 
30-terrene fubftances, muft be diftinguifhable by its 
lour and taile, and that the quantity of the metal fe- 
trated by thefe proceffes, muft be too fmall to have 
ly influence on the refults. 

I need not here expldin what fubftances the fulphu^ 
: acid, the nitrous acid, nut-gall, and calcareous and 
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alkaline prufHates, are capable of precipitating^ when 
ufed as reagents. What I have faid above on the gCDe- 
ral effeds of thefe matters^ may be cooGdered as fuffi- 
cient. I fhall only add, that when mixed in' a large 
proportion with mineral waters, they produce preci- 
pitates, from an examination of which we may afcertain 
the nature and the proportions of their principles ; a 
procefs which has been performed by MelTrs Bergman 
and Gioanetti. 

A confideration of the produds which nitric folutiam 
of filver or mercury produce in mineral waters, will de- 
tain us longer. Thefe are the bed reagents for ezi' 
mining large quantities of water, when we wi(h to af- 
certain the nature of the acids which waters may con- 
tain. Mineral waters may be coniidered as completely 
analyfed, when the acids which they contain are 
known : for the acids are generally combined with fome 
of the bafes liable to be deteded by the preceding re- 
agents. The colour, form, and quantity of the precipi- 
tates formed by foiutions of mercury and filver, have hi* 
therto been regarded by chemifts as indicating fufficient- 
ly the nature of the acids to which their formation is ow- 
ing. A thick, weighty fediment,inftantaneoufly formed, 
indicates the prefence of the muriatic acid. If fcanty, 
white, and crjftallized, with nitrate of filver, — ^yellowift 
and fliapelefs with nitrate of mercury, and in bothinftan- 
ces but flowly depofited, it is then to be afcribed to fol- 
phuric acid. However, as thefe two acids are often found 
together in the fame water, and as alkali and lime like- 
wife decompofe thefe foiutions, the refults arc rather un- 
certain, unlefs we attend at the fame time to the pbyfical 
properties of the precipitates. They muft, thereforcibe 
I ezamioed 
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examihed in a more particular manner. To this end, 
mix the folutions of filver and mercury with five or fix 
pounds of the water which you wifii to analyfe ; at the 
end of twenty-four hours, filtrate the mixtures, dry the 
fediments, and then treat them with the ufual procefles. 
On heating in a retort the precipitate produced by the 
nitric folution of mercury, the portion of that metal 
which combines with muriatic acid, volatilizes into mild 
mercury ; and that which is combined with falphuric a- 
Old, remains at the bottom of the veflel, and is of a red* 
difli colour. Thefe two falts may be like wife di(lin< 
guifhed from each other, on this occafion, by the pheno- 
mena which they exhibit on burning coals. Sulphate 
of mercury exhales fulphureous acid, and takes a red 
colour; mercurial muriato remains white, and is volati- 
lized without diffufing any fmell of fulphur. Thefe 
phenomena likewife ferve to enable us to diftinguilh fuch 
precipitates as may bq formed by alkaline fubftances 
contained in waters ; for alkaline fubftances never give 
out a fulphureous fmell, nor are they volatile without 
decompofition. 

The precipitates produced by the combination of mi- 
neral waters with the nitric folution of filver, may be 
examined with the fame facility. Sulphate of filver is 
more foluble than muriate of filver ; and thefe two falts 
are therefore feparable by diftilled water. Muriate of 
filver may be didinguiflied by its fixity and fufibility^ 
and ftill more readily by its being lefs decompofable than 
fulphate of the fame metal. Sulphate of filver, when 
put upon coals, exhales a fulphureous fmell, and leaves 
an oxide of filver, which may be melted without any 
addition. I am not to fpeak here of all the chemical 

V ^ ^roceii&a 
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procefles which might be adopted to diftioguifli betmen 
$dd to feparatc thefe two falts of iilver. It is enougbi 
that fomc of them are here defcribe^. 



S VI. Examination 0/ Mineral Waters by Dijiittation. 

Distillation is ufed in the analyfis of mineral wa« 
ters, to diftinguifli the gafeous fubftances which they 
may happen to contain. fFhofe fubftances are either 
air, more or lefs pure, or carbonic acid, or fulphar- 
ated hydrogenous gas. To diftinguifh the nature and 
the quantity of the gafeous fubftances contained in any 
mineral water, take a few pounds of the water, and pat 
them into a retort of fuch a fiqpe that they may fill it on- 
ly one half or two thirds full. To this veflel adapt a 
curve tube, entering by its other end, into a glafs filled 
with mercury. When the apparatus is thus dirpofcd, 
heat the retort till the water fairly boil, or till claftic 
fluid ceafe to pafs into the glafs containing the mercu- 
ry. When the operation is ended, abftra<5l from the 
bulk of the gas obtained, the air that was contained 
in the empty part of the retort. The reft is the aeri- 
form fluid that was contained in the mineral water, the 
nature of which may be foon known, by trying it with 
^ lighted lamp, or tindure of turnfole, or lime-water. 
If it take fire, and emit a fetid fmell, it is fulphurated 
hydrogenous gas : If it extinguifh a taper, redden turn- 
fole, and precipitate lime-water, it muft be carbonic a- 
cid: Laftly, if it maintain combuftion without exhibit- 
ing flame, if it be inodoroxis, and if it alter neither turn- 
fole nor lime-water, it is then atmofpheric air. Theat- 
jcofpheric air thus obtained from mineral waters may 

^lappen 
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Jiappcn to b^ purer than the common air of the atmo- 
fphere. We can then judge of its purity from the man- 
ner in which it contributes to combu(tion, or by mixing 
it with nitrpu3 or hydrogenous gas in Mefllrs Fontana and 
Volta'|$u4iomcters« The procefs employed to obtain ga- 
feoos matters from mineral waters, is entirely the inven* 
tion of modern chemiftry. Formerly, they for this pur- 
pofe qfed a wet bladder, which was fitted to the mouth 
of II bottle full of mineral water. The fluid was then 
(hakcD ; and from the manner in which the bladder 
was fwelled, an idea was formed of the quantity of gas 
contained in the water. We know, at prefent, that 
this operation is not to be depended upon ; for water 
never gives out all its gas without ebullition ; and the 
fides of a wet bladder alter the elaftic fluid which is ob* 
tained, and deftroy its nature. It is not neceflary to take 
notice, that the phenomena which take place in the wa-^ 
ter, when gas is feparated, fliould be carefully obferved ; 
and that when the tafte, the lightnefs, and the fpark^ 
ling of the water, fliew it to contain a large proportion 
of gas, the quantity of it fubniitted to diflillation (hould 
then be proportionably fmaller. 

Such is the operation recommended by modern che^ 
mifls for the extrading of elaftic fluids from waters. I 
fhall obferve, i. That with refped to acidulous waters, 
this procefs cannot be depended upon, without a very 
accurate calculation of the weight of the air, and the 
degree of preflure to which the elaftic fluid is expofed in 
the glaflcs;-^and that, as it is very difficult to eftimate 
thcfe with fufficient accuracy, the abforption of this acid 
by lime- water, as has been propofed by M. Gioanetti, 
appears preferable. 2. Though it be recommended by 

P 4 Bergman 
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Bergmaqfor the cxtraAingof fulphurated hydrogenous 
gas from fulphurepus waters, it will not aorwer tliis eod ; 
forbbiluig heat ^Bpompores this gus ; and it is likewife 
decompofed bj njercury, which p^iTcs into the Rate of ' 
fetbiops, n rpon «» it comei into contad with this elaf- S 
tic fluid; Oq this ficcount, in my analyfis of the wa- 
ters of £ngbipn, pear Montmorency, I have propcJed 
fbeufeofutharg^for the abforprion of this gas in t 
.^oldftate, and for fiurirying futphureous waiersyfi^ 
all the folpfaar which they ^ontain. ^H 

S yil. E:faminfftion of. Mineral Watert ^Ev^^tfjii^ 

EyAPORATipHiss^oerBlIyconfidcnd an tJl^liaft 
f ertain ^node of obtaining a^ the piiocipki fOOtibeJ^H 
mineral waters, y^-t have above obf^ ryed, what we 
may here repeat, from the experiments of Mcflrs Vend 
and Corneite, that long boiling ii;ay happen to decon* 
pofe faline matters di0blved in waters; for which reafon, 
\ve have rather recommended the ufe of reagents. £- 
vaporaiion, however, affords fo much additional infbr* 
snation, when employed together with th^ aiialyfisbjr 
reagents, that it will be proper to give a particular ac- 
count of the belt method fut conducting it. 

As the purpofe of this operation is, to obtain the fil- 
ed principles of mineral water, it is evident, that in or- 
der to diilinguilh the nature and proportion of thofe 
principles, a certain quantity of the water muft be fub- 
mitted to the operation ; and accordingly, the weaker 
the proportion in which thofe principles exiR in the in- 
ter, fo much the more of that fluid fhould be ufed. 
. TvtXQty pounds of the water may be fuffiuient.whcDit 

contains. 



Examination of Mineral Waters hy Evaporation. 233 

coDtains a good deal of faline matter. But when only a 
very fmall proportion of fuch matter appears to be dif- 
fol?ed in it, a much larger quantity mud be evaporated ; 
at times, even no lefs than fome hundred pounds. The 
ib^'nature and Ihape of the veflels in which mineral waters 
' are expofed to evaporation, are not matters of indiffer- 
ence. Thofe made of any metal, except iilver, are liable 
tobe altered by water: glafs veflels, again, of a certain 
fizc, are very likely to crack or fplit : veflels of very 
compaft and well varniflied earth, are the mod fuitable 
fortbis.purpofe, although, when the varnifliing cracks, 
tbey are liable to abforb the faline matters. Veflels of 
porcelain, without a coating, would, no doubt, be the 
moft anfwerable ; but thefe again are too dear. Che- 
miftshavc propofed diffe vnt methods of evaporating ml- 
nend waters. Some advife to diftil them to drynefs in 
clofc veflels, that no extraneous fubftances from the at- 
nJofpherc may mix with the refidue ; but this operation 
^too tedious. Oth:?rs recommend evaporation by a 
nioderate heat, not fufScient to make them boil ; as a 
boiling heat is believed to alter their fixed principles, 
«od to deprive them always of a certain part of thjfe 
principles. This is the opinion of Venel and Bergman. 
M- Monnet, on the contrary, would have us to boil 
the Water; as its motion, v.hen boiled, prevents extra- 
neous matters to inlinuatc themfelves from the arm 7- 
fphere. Bergman, to avoid this inconvenience, direcl^ 
W5 to cover the evaporatory veflel with a lid having a 
"^Ic in the middle, through which the vapours may 
^^te their efcape. This lad method greatly retards 
^*** evaporation, as it dimlnirces thefurface of the flaid 
^ -■ confiJerable a d^j^ree. It m;iy be employ eJ, at 
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firft, tiU the vapours become ftvon|; enoq^l^ to remove 
the du(t. But the chief di^erence among c^inifts,^ in 
refpedl to the "mode of cQodudiog this operatipiiit i^ 
that fome follow Bou)duc in feparating the fubftances 
which are depoiited as the evaporation goe^ on, in order 
to obtain each of the principles of the water in a pure, 
infulated ftate ; whereas others would have the evapo- 
ration carried on to drynefs, before any fuch feparatiop 
be attempted. I agree with Bergman, in thinldpg 
this lad method the moil expeditious and the moft cer- 
tain : for whatever be the precautions adopted in fol- 
lowing the former method, in feparating the differeqt 
matters as they are depoiited or cryftallifed, tl^ey are 
never obtained pure, but always need to be examined 
by a farther analyiis. Beiides, this method is ne?er 
exa£t| on account of the lofs occafloped by fo many 
filtrations : lailly, it is very difficult and perplexing, and 
renders the evaporation exceedingly tedious. Mineral 
waters fliould then be evaporated to drynefs in glafs 
capfules, on a water-bath : it would be ilill better to ufe 
glafs retorts on a fand-bath. 

jDuring the courfe of this evaporation, different phe- 
nomena are obferved. When the water is acidulous, it 
appears full of bubbles, as foon as the heat begins to 
make an impreflion upon it : while the carbonic acid is 
difengaged, a pellicle and a fediment are formed, con« 
iilling of chalk and carbonate of iron : after the forma- 
tion of thefe pellicles, there is a cryilallifation of ful- 
phate of lime : lailly, muriates of potafh and foda are 
cryilallifed in cubes on the furface ; and, to obtain the 
deliquefcent falts, the evaporation mud be continued to 
drynefs. 

Let 
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Let tlie fefidue then be weighed, and put into a 
fmall pbialt with three or four times its weight of alco<- 
boL Shdce the whole, and after letting it reft for a 
few hoon, filtrate it ; preferve the liquor apart, and 
dij, bj a gentle heat, or in the air, that portion of the 
refidoe on which the fpiritous fluid has not a£led. When 
fufficiently dry, it is to be carefully weighed ; and the 
bis which it has fuflfered (hews what quantity of calca- 
reous or magnefian muriate it contained, as thefe falts 
are very Ibluble in alcohol. We will fpeak afterwards 
of the method of afcertaining the exiftence of thefe two 
ialts in this fpiritous fluid. ' 

The refidue, when properly dried, is next to be dilut- 
ed with eight times its weight of cold dillilled water ; 
and this mixture, after being left to fettle for feveral 
lioan, mnft be filtrated. The refidue is again dried, 
and then boiled half an hour in four or five hundred 
times its weight of cold difiilled water. It is next to be 
again filtrated; and after this laft operation, there re-^ 
mains only what the cold water and the boiling water 
have been infufficient to difllilve. The cold water 
would take up the neutral falts, fuch as fulpbate of fo- 
da or roagnefla, muriate of foda or potafli, and fixed al- 
kalis, efpecially foda combined with carbonic acid. 
foiling water in a lar^e proportion, diflolves only ful- 
pbate of lime. There are therefore four fubftances to 
be examined after thefe ditferent operations on the mat- 
ter obtained by evaporation : 1. The refidue which is 
infolubk in alcohol, and in water in difFerent tempera- 
tures : 2. Salts diflblved in alcohol : 3. The falts which 
have been taken up by the cold water : 4, Laftly, Thofe 
^hich have been taken up by the boiling water. We 
4 IMf 



935 Exami^ion ofMmo'alWMers^^E^tfmn^Ml 

now proceed to the ezperimenti fiur dittagnillngdieib 
diSereiit fubftances. • ... %;,,? . ^ 

1. The refidue which has withftood the «|liQQ of al- 
cohol, and of cold and hot water, tea/ €C4ifift«f calca* 
reous earth, of carbonate of magnefia an4 jnvBf, oFalsp 
mine, and of quartz. The two laft <»f tliefii fnbftadcei 
are veiy rareljr to be found in watersi bitt the'tfane 
firil are very comoEion. A lighter or deepiec 'bmwa 
or yellow colour, indicates the prefence of iron. Whca 
the colour of the refidufe is' a light gfejr^ it cootaioi 
no iron. When it contains any of that nietaly Beij^ 
man advifes to moifteo it, and ezpofe it to the iir vSl 
it ruft. Vinegar then no longer ads upon it. Toe as- 
plain the methods for feparating thefe different iHBtleak 
kt us fuppofe an infoluble refidue, confining of aU'ths 
five fubftances which we have allowed thit it msy 
contain. We muft begin with moiftening and expoC- 
ing it to the rays of the fun. When the iron is fbf- 
ficiently rufted, the refidue may be digefted in diftilled 
vinegar. This acid diflblves the lime and magnefis, 
By evaporating the mixture, we obtain calcareous 
acetite, which is diftinguifbed from acetite of msg- 
nriiu by not attrading moifture from the atmofphenu 
1 iiefe two falts may be feparated by deliquefcence, or 
rather by pouring feme fulphuric acid into the folutioD 
containing them. The fulphuric acid forms fulphate of 
lime» which is precipitated : if there were any magne* 
fian acetite, the fulpbate of magnefia, formed by the 
fulphuric acid, would remain difiblved in the liquor, and 
might be obtained by an evaporation judicioufly con« 
duded. To afcertain the quantity of the magnefian and 
calcareous earths contained in ibis refiduci precipitate the 

fu\pbates 
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fulphates of lime and oiagneiia formed by the fulphuric 
acid poured into the acetous folution with carbonate of 
potafli, and weigh the precipitates. When the chalk and 
magnefia of the refidue are feparated, only iron, alu- 
mine, and quartz remain. The iron and alumine are 
detached by means of pure muriatic acid, which diflblves 
both thefe falts. The iron is precipitated by pruffiate 
of lime, and the alumine by carbonate of potafh : the 
two fubftances are then weighed to determine the quan- 
titles. The matter which remains after the reparation 
of the alumine and the iron, is ufually quartzofe. Its 
quantity is afcertained by weighing it ; and its nature, 
by melting it with carbonate of foda, by means of the 
blow*pipe. Thefe are the mod accurate procefles which 
have been recommended by Bergman, for the exami* 
nation of the infoluble refidue of mineral waters. 

a. The alcohol which was ufed in wafhing the dry 
refidue of the waters, is next taken and evaporated to 
drynefs. Bergman direds to treat it with fulphuric acid 
diluted in water, in the fame manner as the acetous fo« 
lution above taken notice of. But it is to be obferved, 
that by this procefs only the bafe of thofe falts is difco- 
vered. To determine the nature of the acid^ which is 
ufually united with magnefia or lime, and fometimes 
with both in this refidue, we mud pour upon the dry 
refidue a few drops of ftrongly concentrated fulphuric 
acid, which produces an efiervefcence, and difengages 
muriatic acid gas, that makes itfelf known by its fmell 
and white vapour, when the fait under examination 
owes its formation to that acid* Its exigence may like- 
wife be afcertained, by diflblving the whole refidue in 
water, and mixing with it a few drops of the nitric fo- 

lutioa 
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lution of filver. With refped to iht baic. vfiklii u we 
have already mentioned, confi&eithcr oflimcoMf juag* 
nefia, or of both j the quantity and the nptwe fCJOr fwia- 
ciples may be alfo determined by fulphuop jbpidp i^ the 
fame procefe which has been eafplaioed «b«m,i|i Xpeak- 
ing of the application of the ac^toos acid. 

3« The lixivimn of the for&ier sefiluc of the jjAiocnl 
water, prepared with eight timet its weight of cold ^ 
tilled water, contains a&aline neutind iaka^~fi|cfatt fid« 
phate of foda, muriates or marine iUtt, oavbooaae of pet- 
afli or foda, and fulphate of aoAgnefia. -SomtiBrin, {09, 
there is a fmall quantifty of fidphate •of iiOB. Thefii 
falts never eKift altogether in miaeral wueia. -Sidphm 
of feda «nd oacbonate of potafliy aie but Tery ftUoai 
found ip seuneral wajters ; but marinei&k it ofitca^Mod 
in them, in union with carboaate^ff foda. Sulphate af 
magnefia likewife exifls pretty often in iuch waten ; 
and they are even fometimes foond to. contain it in a 
pretty confiderable quantity. When this firft walhiog 
of the refidue of a mineral water contains only one neu- 
tral fait ; that fait may be very eafily obtained by ciyC- 
tallifation, and its nature may be known by .its form 
and tafte, and by the manner in which it is afie£ted by 
fire and reagents. But this cafe is very rare ; and it 
happens much more frequently, that a number of iaits 
are united together in this lixivium : We mull then en- 
deavour to feparate them by flow evaporation. Even 
this method does not always fully fucceed, with what- 
ever care this firfl lixivium may be evaporated : each of 
the falts obtained at different times by evaporation, muft 
be examined anew; It is mod commonly Crirbonate of 
foda which is depofited in a confufcd manner among the 

muriatic 
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nilriatic felts. iTitfc may be fepatated by a procefs 
lefcribed by M^ Giaonietti : It coniifts in Wafhing thh 
Diired fait with diftilled vinegar; — that acid diflblves the 
larbonate of foda : Dry the miitture, and wafti it anew 
mth alcohol ;-^the alcohol takes oip the acetite of foda, 
without adling upon the marine fait : Evaporate the fpi* 
ritoQ^ folution to drynefs, and calcine the refidue ; — the 
irinegar is decompofed and burnt. Nothing remains after 
thill b\|t ibddi, the exa£l quantity orWhich is known. 

4. The lixivivrai of the former refidue of mineral wa- 
ret, prepared wfth four or five times its weight of boiling 
water, contains nothing but fulphate of lime. Accord- 
itigly, pure cauftic ammoniac produces no change upon 
it ; tnU cao^c potafh forms in it a copious precipitate. 
5y *evstpbratfng the lixivium to drynefs, the quantity of 
ferteite fait which it contains is exadly known. 
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proceflTes which have been defcribed for the ex- 
amination of the refidiies obtained by the evaporation of 
mineral waters, *are fufficient for difcovering, with the 
utmoft accuracy, whatever difllerent fubftances may be 
diflblved in thofe fluids. Yet we muft dill advance a 
ftep farther, in order to confirm the refults of our ana- 
lyfis : We muft imitate nature by a fynthetic procefs, 
and diflblve in pure water the feveral fubftances obtained 
by ahalyfis, from the mineral water which we have been 
examining. If the factitious mineral water thus formed, 
have the fame tafle and weight, and exhibit the fame 
phenomena with reagents as the natural mineral water 
which was analyfed,— no fuller proof can be required 
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of the accuracy of the analyfis. Such artificial combi' 
nations happily fupply, at all times, in all places, and at 
a fmall expence, medicines equally ufeful for the cure of 
difeafes, with natural mineral waters, whofe properties 
are liable to be altered by conveyance from one place to 
another, and by many other circumftances* 

The mod celebrated chemiftsare of opinion, thatna- 
tural mineral waters may be imitated by art. Macquer 
obferves, that fince the difcovery of the carbonic acid, 
and fince its power of rendering a great many fubftances 
foluble in water has-been taken notice of, it is become 
much eafier to prepare factitious mineral waters. Berg« 
man has given diredions for the preparation of factious 
Spa, Seltz, Pyrmont, &c, waters. In Sweden, he informs 
us, fuch waters are ufed with great fuccefs ; and ht 
himfelf had experience of their good effeds. M. Du- 
chanoy has publiflied a work, in which he gives a feries 
of procefles for the artificial preparation of all the mine- 
ral waters ufed in medicine. We have therefore good 
reafoq to hope, that chemiftry may render the art of 
medicine fome important fervices, by fupplying fuch 
valuable medicines, and by weakening and increafiog 
their energy at pleafure. 
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First Principles, 



YN tracing the hiftory of chemlftry for thefe laft tWefl* 
ty years, we find, that, in confequence of the difco- 
very of the different elaftic fluids, and their properties, 
Stahl's theory has loft much of its credit : Chemifts 
have been for fome time in doubt, whether to reje(5t or 
adhere to it, and have formed various theories,— -the 
number of which is fcarce inferior to that of t^ofe who 
are (erioufly engaged in the purfuits of this fcience. A 
good many chemifts. however, efpecially in the north, 
have not yet adopted any new theory, but continue 
to conneft the theory of Phlogifton wnth the newly dif- 
covered fads. But thofe who are mafters of the 
fcience in all its extent, muft readily perceive, that the 
manner in which that connedion is formed, is far from 
being natural or fatisfadlory ; and that it confifts of for- 
ced analogies, the inconfiftency of which is fufficiently 
ftriking. 

Ihc doflrine adopted by feveral French chemifts, at 
the head of whom we muft rank M. Lavoifier, who con- 

VOL. IV. (^ \\\\^\ 
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trived and laid the foundations of this fyftem, is not fub« 
je6t to the fame difficulties. Its iimplicity, its fyftema* 
tic progrefs, its perfpicuity, and the eafc with which it 
is applicable to all the phenomena of chemidiy, render 
it much fuperior to any of thofe which ftill divide fuch 
of the philofophers of Europe as have not adopted it. 
Among the more celebrated of its partifans^ this doc« 
trine now boafts of the names of Lagrange, la Place; 
Black, Kirwan, Van Marum, Bertholet, Monge, Mor* 
veau, Chaptal, Charles, Landriani, Schurer, Girtan« 
ner^ Jacquin the fon, Arezula, &c. &c. 1 have taught 
this dodrine both in my public and private ledures 
for thefe lad twelve years. If I might flatter myfelf with 
having contributed in any degree to elucidate this fyf« 
tern of modern chemical fcience, either by my lec- 
tures and writings, or by fuch difcbveries as I haye 
publifhed within thefe fifteen years,. I muft be per- 
mitted to obferve, that no other theory affords fo true 
and full an explanation of all the phenomena of na« 
ture and of the arts. This dodrrine has been particular- 
ly explained through the whole of this work : But per- 
haps a Ihort view of it may {till be of ufe to theftu- 
dent ; and I have therefore endeavoured to exhibit, in 
the following Difcourfe, a brief account of the princi- 
ples on which it is founded ; which may render it more 
ftriking, and more ealily intelligible, and which will ac- 
cordingly be a fort of abftrad of all the leading pheno- 
mena, to which the others may be referred as to fo many 
general heads. 

In all chemical experiments, one of the two follow- 
ing phenomena is obferved : i. Heat is cither difcn- 

gagcd 
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gaged or fixed : 2. An elaftic fluid is either formed 
or aUbrbed. After thefe two general fads are efta-* 
bliihed as invariably certain, it may be naturally €on« 
cdvedf that the properties and action of heat, with the 
fonnalion and fixation of elaftic fluids, are the founda- 
tion ct the theory of chemiftry. Thefe, therefore^ 
are the txifo great objeds which mud here engage our 
attentk>n« 



0/ ffeai, and of the Formation and Fixation of Elajlic 

Fluids. 

• 

AiTHouan the weight, both of fenflble heat^ and 
c^ combined or latent heat, which we have denomi* 
nated caloric^ is at prefent unknown, and cannoC 
tfaerefi>re aflford any proof of its material or individual 
cxiftence, yet the whole phenomena of chemiftry con-* 
car to prove, that it exifts as a feparate body or fub-* 
ftaoce, poflefles certain unvarying properties or charac- 
teriftics^ and is uniformly fubjeft to certain laws of 
affinity, fiefides its power to produce, by its adion 
on our organs, that fenfation which we denominate 
beai^ philofophers have obferved it to poflcfs certain 
diftindive properties which can belong to no other 
fnbftance^ fuch as rarefadtion, or the feparation which 
beat produces of the component particles of all na« 
tural bodies ; which, by increafing their bulk, dimi« 
ni(hes their reciprocal attradion, and, without en« 
larging the mafs, diminifbes, in the fame propor^ 
tion, their fpecific gravity, and ftrengthens the afiini- 
ties between the component particles of difierent bo« 
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dies. The greater tbe quantity of caloric AccumuIO' 
ted in an/ body, the more it is comprelled and con* 
dcnfed in that body ; fo much the more is its affinity 
for that body increafed ; and in the fame proporiioQ 
too, are the properties of the body changed. Fufion 
or liquefadion, volatiliiation or fublimation, the paf« 
fage of liquids into the form of vapours or elallic iluiJs, 
—are effeds conftantly produced by the penetration 
of heat into thofe bodies, or rather by its combina- 
tion with them. Ice, or wa er in a folid ftate, be* 
comes 6uid by abforbing a < ertain quantity of calo* 
ric : A larger proportion of [he fiime principle ren- 
ders it invifible and ae m. There can be no 
doubt, that water in a li id (late is a compoond 
of ice with a certain quan )f caloric, and that wa- 

ter in gas or vapour, is equally a compound, of 
which the principles are the fame, but which coo- 
tains caloric in a larger proportion. Such is the theo- 
ry of the formation of elallic fluids in general : They 
are all compounds, conliding of a bafe more ot leCtfo* 
lid, and matter of heat or caloric. As this laft prin- 
ciple is fuhjed to laws of attradion peculiar to itfetf ; 
when itefcapes from one body, it combines with fome 
other :^or rather, bodies with which caloric is com- 
bined, when they have a flronger attraAion for o- 
ther bodies exhibited to them than for this princi- 
ple, difmifs it, in order to combine with thofe other 
bodies. 

There is not a ilngle indance in which thefe pheoo- 
mena of the difengagement or fixation of caloric, and 
the difengagement or fixation of elallic fluids are not 
obferved, either feparately or together. From this Ample 

theory, 
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tkeoijy witicli is in reality nothing but a ftatexnent of 
bBt^ k appears that all elaftic fluids ought to be diftin* 
goiikd bj two names ; one denoting their aeriform 
fnwibiiiriu with caloric,— of which fort are the generic 
iKTocdi^ mr^ oigai^ the firft to be ufed when thofe fub- 
ftaneet aie proper for maintaining combuftion and ref- 
pintiiMi, the fecond when they do not contribute to 
thefe porpofes; the other, a fpecific name, denoting 
the particular bafe of the gas or elaftic fluid* It will 
sccoidiDglj be expeded, that, in a recapitulation of all 
the fiids of cbemiftry, we fliould give an account of the 
ehftic fluids which are either produced and difengaged, 
or fixed and abforbed in the various phenomena be- 
looging to this fcience. 

An the elaftic fluids whofe properties are worthy of 
notice^ may be arranged in four claflTes. 

Class L 

Ihftic Fluids capable of maintaininj Combuftion^ and the 

Rfjpiration of Animals. 

Species i. Vital air. 

2. Atmofpheric air. 

Class II« 

Uafiic Fluids unfit for maintaining Combuftion and Rc^ 
Jpiration^ and neither faline nor foluble in Water^ 

Species 3. Azotic gas. 
i|. Nitrous gas. 

(^ ^ Clas^ 
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Class ni, 

llJqftie Fluids unfit for maintaimng Combu/lion and J?#« 
Jpiration, but qf a falinc Nature^ and Jbhtkk in 
waten 

Species 5. Carbonic acid gas, 

6s Sulphureous acid gaa^ 
J. Fluoric acid gas, 

8. Munlitic acid gas. 

9. Oxigenated muriatic acid gas« 
10. Ammoniac gas. 

Class IV. 

Elaftic Fluids neither proper for maintaining Comhijli^ 

nor Refpiration^ but inflammable^ 

Species 1 1, Hydrogenous gas. 

12. Sulphurated hydrogenous gas« 

13. Fhofphorated hydrogenous gas. 

14. Hydrogenous ^gas mixed with azote, 

15. Hydrogenous gas mixed with carbonic 

acid, 

16. Carbonaceous hydrogenous gas. 

Cf the Nature and leading Properties of tbefe different 

Species of Elajlic Fluids. 

I. yiTAL AIR, called by its difcoverer, Dr Pricftlcy, 

dephlogijlicated air, and by fome other Englifh 

pfcilofopbers, em^^real air. ^nd principiumforbile, is at 
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prefent eztnfied ftom many different matters. Precis 
fiiateperfe^ or oxide of mercury, red precipitate ox ox- 
ide of mercuty prepared by nitric acid, precipitates of 
the finrenl mercurial neutral lalts formed by alkalis, 
red oxide of lead fprinkled with a little nitric acid, 
alkaline and terrene nitrates, nitrate of filver, native 
oxide ai manganefe either by itfelf or fprinkled with 
fulpburic acid, oxigenated muriatic acid, mercurial ace- 
tite, arfeniate of zink, all give out either more or lefs 
of it when expofed to the adion of li^ht and heat« 
Its difengagement is evidently effeded hy the uniform 
adion of thefe two principles. It is not contained 
ready formed in thefe bodies : they contain only its 
folid bale, which is melted by caloric and light, and 
thus reduced into an elaftic-fluid fiate ; and as it ef- 
capes, the oxides by degrees aflume the metallic ftate« 
It is aUb obtained from the leaves of plants or trees ex- 
posed in water charged with carbonic acid to the adlion 
of the rays of the fun. 

Vital air is often mixed with a little azotic gas ^ 
only, that obtained from oxide of mercury, from oxide 
of manganefe, from fuper-oxigenated muriate of pot« 
a(h, or from the leaves of plants, is without it. 

Vital ahr is rather heavier than atmofpheric air ; it 
is the only elaftic fluid which maintains combuftion. 
Pure vital air is four times as powerful for this effed 
as atmofpheric air ; that is to fay^ a body requiring 
four cubic feet of atmofpheric air to effedl its combuf- 
tion, may be burnt with one cubic foot of vital air. 
Combuftion is accompanied with a good deal of light 
and heat : thefe two phenomena are occafioned by the 
rapid feparation of the fire, which forfakes the bafe of 

0^4 this 
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this air in proportion as that bafe fixes in the barning 
body. In fome inftances of combuftion efieded by 
this air, only beat^ but no light, is difengaged. This 
happens when the difengagement is accomplilhed flow- 
]y and by degrees. It contributes alfo in an eminent 
manner to the refpiration of. animals : and fuppUes 
their blood with the caloric which raifes its tempeni- 
ture above the medium in which they live. 

The bafe of vital air, by combination with carbooe^ 
fulphur, phofphorus, axote, arfenic, &c. forms the 
carbonic, fulphuric, pbofphoric, nitric, arfenic, &c« 
acids. It is from its pofleffing this property, that we 
have denominated this baje oxigene, or the acidify- 
ing principle. It is to be obferved, i. That tbefe 
combinations do not iiwzys take place when thofe 
f:ombu(lible bodies are immerfed in vital air ; and that 
different degrees of temperature, above the ordina7 
temperature of the atmofphere, are generally requi- 
fite to produce them, at leaft with fufficient rapi- 
dity. 2. That this bafe or oxigene enters into thcfe 
compounds in different proportions ; and that, ac- 
cording as any bafe is more or lefs completely fa- 
turated, the compound ditlersinits nature from other 
compounds not laiurated precifely in the fame degree. 
3. That its affinity for thefe different matters is not uni- 
formly the fame: accordingly, phofphorus robs the ar- 
fenic acid of its oxigene ; the phofphoiic acid, again, 
yields its oxigene to coal, &c. 4. That when it paffes 
cut of one of thofe bodies in which it has been fixed in 
a ftate very different from that of elaflic fluidity, into 
any other body, a fort of combuftion actually takes 
place ; which is indeed flo\v, and therefore unacconipa- 

iiicd 
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lied with either heat or light ; as ozigene, in the (late 
o which it exifts in fuch bodies, is combined with but 
rerf little of thofe principles. 

Oxigene combined with hydrogene, forms water; 
with metals, it forms metallic oxides. Coal decompofes 
water and metallic oxides at a high temperature; having 
then a greater affinity with oxigene, than either hydro^ 
gene or metals. 

Vital air difcolours vegetable and animal fubftances : 
When abforbed by fixed oils, it thickens them, and re- 
duces them into a flate refembling that of wax. With 
the muriatic and the acetous acids, it forms oxigenated 
muiiatic acid and acetic acid or radical vinegar. 

The heat of the fun, when acting with any conflder- 
able energy, difengages oxigenc into the (late of vital 
air from many of its combinations; fuch as the oxides of 
piercury, iilveri gold, nitric acid, oxigenated muriatic 
8?W, ^c, 

II. Atmofpheric ox common air is a compound of vital 
^ir with azotic gas. One hundred parts of atmofpheric 
air, contain nearly 73 parts of azotic gas and 27 parts of 
Tital air. This explains the reafon why only a fourth 
part of any quantity of atmofpheric air is confumed before 
it becomes unfit for maintaining combudion ; and why 
the phenomenon of combudion takes place moreflowly, 
and is accompanied with lefs heat and light in atmo- 
fpheric, than m pure vital air. But we muft obferve, 
that there is not perhaps a (ingle indance of combudion, 
in which the 27 parts of vital air contained in the com- 
mon air of the atmofphere, are entirely abfcrbed and 
fixed in the combudible body; and that accordingly the 



25s Difcourfe on Modern Chemiftry. 

aeriform refiduc of atmofphcric air remaining after it has 
contributed to combuftion, is fcarce ever pure azotic 
gas, not even when the burnt body remains in a fixed 
and folid ftate, without mixing with the claftic flaid. 
The gas muft therefore be ftill more impure, when the 
body is burnt under a bell-giafs filled with atmofpheric 
air, and affords a refidue in a permanent aeriform ftate; 
as charcoal, and all organic matters containing it, do. 
There are a number of bodies which alter atmofpheric 
air, by abforbing the vital air which it contains. But 
we know of none that renew and purify it, except the 
leaves of vegetables ; which, when expofed to the rajt 
of the fun,, effed a decompofition of carbonic acid and 
water, in confequence of whicb^ they afford a fupply of 
vital air to the atmofphere. 

III. Azotic gas, which exifts in the atmofphere in a 
large proportion, is thus named, becaufe it very foon 
proves fatal to animals, and extinguifhes combuftion ; 
and accordingly, appears to be in its nature diredlly op- 
polite to vital air, Dr Prieftly called this elaflic fluid 
phhgijllcated air ; imagining that it derived its noxious 
properties from phlogiftion, difengaged out of burning 
bodies, or odorate matters; — in a word, from all thofc 
operations of nature and art, which he has called pblo* 
gijiicating proceffis. — It has fince been proved, that this 
fluid exifts ready formed in the atmofphere, and is only 
feparated by the abforption of vital air. Modern philo- 
fophers have made more important difcoveries concern- 
ing this, than concerning any other elaftic fluid. There 
are fcveral ways of obtaining pure azotic gas. That 
which is moft generally in ufe, is the expofing of a quan- 
I tit/ 
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titj of liquid folpbure of potafh to a given quantity of 
atmofpheric air nnder bell-glafles : the vital air is by de« 
grees abfixbed ; and when it is entirely abforbed, the 
azotic gatieniains pure. We owe this procefs to Scheele. 
M BertboUet bas difcovered, that it may alfo be obtain- 
ed, by Creating mufcular flefli, or the fibrous part of the 
blood, after having walhed it well, with nitric acid, in an 
apparatus foitable for coUeding and preferving gafes : 
but thefe animal matters, when ufed for this purpofe, 
muftbe perfedly frefli : if altered, they afford, together 
\ntb the azotic gas, a mixture of carbonic acid. I my- 
felf have difcovered, that the air-bladder of the carp, 
which Dr Frieftly had before obferved to contain noxi- 
ous air, is full of this fluid, which may be obtained fim- 
ply by bwfting them under bell-glaffes filled with water. 
Azotic gas is lighter than atmofpheric air. It inftant- 
ly ezcingoiflies burning tapers ; and ads, with great ra- 
pidity and energy, in deftroying the life of animals im- 
meried into it. When mixed with vital air, in the pro. 
portion of 73 to 27, it affords faditious atmofpheric air : 
in a larger proportion, it forms an air noxious to animals. 
Neither water, nor earths, nor acids, are known to ad 
upon this gas : It appears, however, that it is liable to 
be abforbed by the nitric acid, which renders it ruddy. 
Mr Cavendifb has difcovered, that three parts of azotic 
gas, mixed in glaffes with feven parts of vital air, and 
ezpofed to the adion of the eledric fpark, are by de. 
grees condenfed, fo as to form the nitric acid : Hence the 
theory of the formation of this acid in the atmofphcre. 
M. Berthollet has found, that ammoniac is decompofed 
by hot nitric acid, by oxigenated muriatic aciJ, and by 
the detonation of fulminating gold. He has difcovered, 
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that ammoniac confifts of five parts by weight of azote, 
and one of fay drogene. He has farther difcovered, that ani^ 
mal matters contain a great deal of azote, that the ammo- 
niac obtained from them by the adion of fire and putre- 
faction, is formed by the union of that azote with hydro- 
gene, — and that plants, which afiford this fame fait by 
diftillation, afford it in confequence of their contaioing 
azote, and therefore well deferve the name of animal 
plants f which has been given them by fome chemifb. 
1 have fince fatisficd myfclf by experiment, i. That of 
all animal matters, the fibrous part afifofds the moft 
azotic gas by nitric acid ; 2. That after putrefadtion, 
it contains no more azote, but aflfords then a 
confidcrable quantity of ammoniac. 3. That feveral 
vegetable matters, in particular the gluten of farina, 
elaftic gum, green fecula, and ligneous matter, fumifh 
azotic gas by the aftion of the nitric acid. 

Thefe remarkable qualities of azotic gas, are particu- 
larly worthy the attention of the phyfician. They con^ 
tribute to explain the difference between animal and ve- 
getable matters, the formation of ammoniac, putrefac- 
tion, and the production of the nitric acid from putrid 
animal matters. 

As this elaftic fluid has been by fome people con- 
founded with carbonic acid, it is to be remembered, 
that azotic gas has no fenfible tafte, — is much lighter 
than that aeriform acid, and neither reddens tindture 
of turnfole, nor precipitates lime-water. 

IV. Nitrous gas was infomemeafure known to Hales; 

but Dr PrielUey is properly the difcoverer of it. This 

elallic 
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elaftic fluid is difengaged from nitric acid by the adioti 
of a great nomber of combuftible bodies, efpecially 
metab, oils, mucilages, and alcohol. It extinguifhes 
lights; itdeftroy animals; it is neither acid nor alkaline; 
it is not liable to be altered by pure water. By com- 
binatioo with vital air, it affords nitric acid ; being 
itfelf nothing but nitric acid, deprived of a part of its 
oxigene, and confequently a compound of azote and ox- 
igene,— only, containing more azote and lefs oxigene 
than the nitric acid. Hence the varieties of this gas, 
according as azote and vital air are mixed in it in difle- 
rent proportions ; and hence the uncertainty of its ef- 
fects as an eudiometer. Fron^ this we underftand, why, 
in feveral inftances, — efpecially when, in order to ob- 
tain nitrous gas, we ufe a body very greedy of oxigene, 
and requiring a confiderable quantity of oxigene to fa- 
t urate it, — the nitrous gas obtained, contains naked a- 
zoticgas; and even, fometlmes, nothing is obtained 
but azotic gas. This nitrous gas, which is formed of a- 
zote and oxigene, contains a larger proportion of the 
oxigene than atmofpheric air does. Of this a proof is 
obtained by decompofing it by an alkaline fulphure in 
folution. A folution of fulphure of potafh, when put 
into a glafs filled with nitrous gas, immediately abforbs 
a part of the gas : In a fhort time, the gas is no longer 
reddened by the contaft of air, and becomes fit for 
maintaining combudion, even better than atmofpheric 
air. It is adlually converted into air, fomewhat purer 
than the air of the atmofphere, or containing a larger 
proportion of vital air than atmofpheric air ufually con- 
tains : But if more nitrous gas be added, and the adlion 
of the fulphur dill continued, the whole of the vital air 
1 \& 
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is foon abforbed, and what remains is nothing but azo* 
tic gas. We may farther obferve, that nitrous gas com- 
municates to flame a green colour, before extinguiihing 
it ; and that, in many inftances this colour is produced 
by compounds, of which azote forms a part. 

Thefe leading properties of nitrous gas, particularly 
the rapidity of its combination with vital air, ihew, that 
it bearsL an analogy to combuftible bodies; and it hai 
been obferved by Macquer, that the artificial formation 
of nitrous acid by the mixture of thefe two gafes, is a 
fpecies of combuftion ; but as it is not accompanied 
with flame, I have not ventured to rank nitrous gas 8« 
mong the inflammable gafes. It differs from atmo- 
fpheric air in the proportion of its principles, and in 
their ftate of comprefllon. In nitrous gas, the oxigene 
and azote are deprived of all that quantity of caloric 
and light which they poflefled in the atmofphere. The 
oxigene, however, ftill retains enough of both thefe 
principles to occafion a combuftion^ with flame, of fcvc- 
ral combuflible bodies, when immerfed in it, as pyro- 
phorus, &c« 

V. Carbonic acid gas was- known before any of the 
other elaftic fluids. Dr Black difcovered its exiflence 
in chalk and alkalis ; arid at the fame time fhewed, that 
it rendered thofe matters eflfervefcent, mild, and fufccp' 
tible of cryflallization ; and that, when deprived of it, 
alkaline matters become acrid and cauftic, and are w 
longer liable to efiervefce, &c. This gas exifts in the 
atmofphere, of which it compofes nearly one two-hun^ 
dredth part ^ in acidulous waters, and in fome fubter- 
raneous cavities, fucb as the Grotto d€l CanOy^c. It ii 

nearl/ 
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nearly twice as heavy as atmofpheric air ; its fmell is 
pungent, and its tafte acrid ; it extinguifhes burning 
bodies, — ^kills animals, — reddens tindure of turnfole, — 
precipitates lime-water, — renders chalk foluble in wa* 
ter,^4cmns, with all alkaline matters, carbonates, a fort 
of ciyftallizable neutral fait, in which the properties of 
tbe alkali are ftill difcernible, on account of the weak- 
nets of the acid. This acid gas, which a£b an impor- 
tant part in the phenomena of nature and art, is a com- 
pound of carbone and oxigene ; of carbone, in the pro- 
portion of twenty-eight hundred parts, — and oxigene, 
in the proportion of feventy-two hundredth parts. As 
carbone, of all known bodies, appears to have the ftrong- 
eft aflinity for oxigene, the carbonic acid is among thofe 
compounds, of which the decompofition is the mod dif« 
ficult, and one of the produds tbe moil frequently ob- 
tained in chemical analyfes. It is formed in all in- 
ftances in which bodies containing oxigene are heated 
with coal ; as in the reduAion of metallic oxides by 
oils,— by coal itfelf, &c. — by the decompofition of orga* 
nic matters containing coal and water, &c. 

VL Sulphur cous acid gas is obtained, either by the 
flow combuftion of fulphure, or by abftracling from 
fulphuric acid a part of its oxigene ; and is a compound 
of fulphure with oxigene, containing tbe latter principle 
in a more fcanty proportion than fulpburic acid. This 
gas has a fulphureous fmell, acrid and pungent, and a 
very four tafte ; it extinguifhes burning bodies, and kills 
animals : Intenfe cold condenfes it into a liquid (late: 
It reddens and difcolours moft vegetable blue colours : 
it combines with water and with ice, and melts the lat- 
ter 
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ter of thefe fubftances by means of the heat which it 
gives out as it becomes fixed : it abforbs, by degrees 
oxigene from the atmofphere ; and in confequence of 
that, pafTes into the ftate of fulphuric acid* 

VII. Flucric acid gas is difengaged from native flu- 
ate of lime, or vitreous Jpar ^hy fulphuric acid. Its fmcU 
and tafte are very (Irong : it diflblves filiceous eartb, 
and holds it fufpended in an aeriform invifible ftate. 
The contad of water, by fixing it, feparates a portion 
of that earth : Alkalis feparate it entirely. The Da« 
ture of this acid gas is unknown ; and if it be like moft 
other mineral acids, a compound, confifting of a fimple 
acidifiable bafe with oxigene, its acidifiable radical prin* 
ciple muft have a very ftrong affiuity with oxigene; for 
even coal is not able to decompofe this gas, by detaching 
that principle. 

VIII. Muriatic acid gas is nothing but muriatic acid 
purified from water, and melted by caloric into an elaC* 
tic fluid. Its fmell, which is lively and fufibcating,-* 
its tafte, which is very ftrong, — its folubility in cold wa* 
ter, which readily abforbs it, and feparates the heat 
by which it was maintained in a ftate of elaftic fiuidityi 
— the peculiar neutral falts which it forms with terrene 
and alkaline bafes, — and the white vapour which isob- 
ferved whenever it comes into contaft with water dit 
folved in the atmofphere, — are its diftinguiftiing cha- 
raclerillics. Its intimate nature, or component princi- 
ples, are unknown ; its acidifiable b^fe has undoubted* 
ly a very ftrong afliniry with oxigene, as ihefe princi- 
ples have never yet been feparated. Nay, we are about 

to 
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to fee« that this acid abflra<fts oxigene from various 0* 
ther bodies, when they are faturated with it. 

IX. (higenated muriatic acid gas is difengaged with 
great facility during the reciprocal adion of native ot<- 
ide of mabganefe and muriatic acid. This peculiar gas 
is known to be produced by the tranfition of oxigene 
from the manganefe into the muriatic acid. This gas 
always retains a colouring part, of a greenifh yellow : 
Its (inell is ftrong and pungent : It is not acid \ It weak- 
ens and reddens the flame of a taper, but does not ex- 
tinguifli it : It is very quickly fatal to animals : It dif- 
colouTs ftufis, tindure of turnfole, and flowers, rendering 
them all white : It like wife difcolours and whitens yel- 
low wax, &c.: It decompofes ammoniac, which may now 
be ufef as a prefervative againfl its noxious efieds : the 
azotic gas of the ammoniac is feparated, while the oxi- 
gepe of the muriatic gas combines with its hydrogene 
to fonn water: I$condenfes fixed oils: It oxidates me- 
tals; and even mercury and gold are fubjed to its in-^ 
fluence : It is foluble in water, and communicates to 
that fluid all its properties : The contadl of light by de*- 
grees decompofes it, and reduces it into the ftate of pure 
muriatic acid. — The formation of oxigenated muriatic: 
acid, and oxigenated muriatic acid gas, is one of the 
moft remarkable difcoveries of modern chemiftry. This 
difcovery (hews, that the relations of muriatic acid to 
combuftible bodies are directly contrary to thofe of the 
other acids. All the other acids appear to be decom* 
pofable by moft of the metals, which have in general a 
Wronger affinity with oxigene than the combuftible ba<« 
fes of thofe acids have* The muriatic acid, on the con- 
VouIV. R U^\^, 
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trary, is not decompofed by any metal : none of them 
detaches its oxigene ; and in confequence of thiSi it 
fcarce ads on any of the metals. Its bafe which is 1131 
unknown, is not only intimately connedled with thea« 
cidifying principle, but even detaches thart principle 
from feveral other metallic oxides, fuch as thofe of mei* 
cury, lead, iron, &c. when faturated, it is no longer a* 
cid ; as excefs of oxigene deftroys its acidity. The cafe 
is diredly contrary with many other combuftible bo* 
dies. Its excefs of oxigene enables it to a£l upon me- 
tals, on which, in its ordinary Hate, it produces fio 
change ; fuch particularly, are antimony, filver, aad 
gold. While thefe metals rob it of this excefs of oxi- 
gene, they are by degrees burned, and diflblved 10 the 
muriatic acid, which returns itfelf into its original ftatc. 
Thefe oxidations and folutions of metals, by the oxige* 
nated muriatic acid are acconlpliftied without eSerref* 
cence, in the fame manner as a fait is diflblved in water; 
for the metal takes up the fuperabundant oxigene of 
the liquid acid quietly, and with much more eafe than 
if it were obliged to difengage it from a combuftible 
lafe. Oxigenated muriatic acid likewifc diflblves me- 
tallic oxides, and thereby forms oxigenated muriates, 
very diflTerent in their nature from fimple muriates. 
The moft ftriking and mod remarkable of thefe diflEpr- 
ences appears in the combinations of the acid, in its di& 
ferent dates with oxide of mercury. With oxigenated 
muriatic acid, oxide of mercury forms corrojivejublimate. 
With fimple muriatic acid, the fame oxide forms miU 
mercury. The differences between thefe two falts arc 
therefore owing to the differences between the two 

Hates of the acid in refpedt to the proportions of the 
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Qzigeoe. The iiagular properties of the oxigenated 
muriatic acid render it extremely ufeful in feveral of 
the arts : feme of which indeed owe their origin to it, 
as the bleaching of linen and cotton difcovered by M. 
ficrthoUet. 

X. Ammoniac gas^ difcovered by Dr Fiieftley, isdiC 
engaged by heat from liquid ammoniac, and, with flill 
more rapidity, from a mixture of ammoniacal muriate, 
or common {al ammoniac, with quick-lime* This elaf- 
tic fluid, when coUeded in glafles over mercury, is found 
to be a little heavier than atmofpheric air. The degree 
of cold or prefllire at which it lofes its aeriform fluidity, 
is ftill undetermined. It combines with water, giving 
out, while the combination takes place, a good deal of 
heat : it melts .ice : it renders fy rup of violets, as well 
as blue and red flowers, green : it combines rapidly with 
carbonic, fulphureous, and muriatic acidgafes; theie 
combinations produce a good deal of heat : as this heat 
is difengaged from the two elaftic fluids, thefe become 
folid while the combinations are forming. 

Ammoniac gas is fpeedily decompofed by the contact 
of oxigenated muriatic acid gas: the decompolitionis 
accompanied by heat : a quantity of water, charged 
with muriatic acid, is formed, and there is a refidue of 
azotic gas. This experiment, 23 well as feveral others 
which have been already mentioned, proves ammoniac 
to confiil of hydrogene and azote. The decompofition 
cf ammoniacal cf)ppcr,and of fulminating gold vmAJiher^ 
which afibrd, by the adion of fire, water, reduced me- 
tal, and azotic gas, is another proof that ammoniac gas 
confifts of thefe principles; for, the hydrogcne of this 
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alkali having a Wronger affinity for oitigene than either 
gold or filver, detaches it from the oxides of the(e me« 
tals, and, leaving its azote to be difengaged into a ga^ 
zeous flate, forms water with the oxigene which it bai 
acquired in this manner. The phenomena of this de« 
compofition of ammoniac by oxides are very much di- 
verfified-— from that which oxide of copper effe£b flow- 
ly, and with the adidance of a ftrong heat,— to the a- 
mazing rapidity with which ammoniacal oxide of filrer 
is reduced, when it detonates by the momentaij coa« 
tad of heat. The diverflty of thefe phenomena b ow- 
ing to the various affinities of oxigene with the difierent 
metals. 

Oxides of zinc and iron, which, in their metallic 
fiate, decompofe water, have not the fame power o?ei 
ammoniac ; for thefe metals have a greater affinity with 
oxigene, than oxigene has with hydrbgene. ' Hence it 
is eafy to conceive, i. how ammoniac is produced by 
the putrifadion of animal fubdances, and during thede- 
compoGtion of water and nitric acid by fome metals, as 
tin. 2. How, in oppofite circumftances, when ammoni- 
ac is decompofed by metallic oxides, the nitric acid 
comes to be formed. 

XI. Pure hydros enovs gas ^ univerfally known by the 
name of inflammable air^ is the lighted of all aerifonn 
fluids : When very pure, it is thirteen or fourteen times 
lighter than atmofpheric air. It extinguiflies burning 
bodies : it kills animals : it is kindled by the conta(flof 
the cledric fpark, or of any flaming combudiblc bod/c 
it burns with a bright flame. Fifteen parts of this g» 
abforb, iu burning, eighty-five of vital air j and by ttor 
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cam bufli on, an hundred parts of xcrj pure miter are 
bnned— if the ela:lic 3^u:ds be pure. The water is 
faerefiire a compound of thefe tw3 bodies, deprirei of 
noft of the heat which is necefTirv to maintain them 
Q the ikate of elaftic fluidity. All fubilances having a 
tronger affinity with any one of thefe two principles, 
hmn that by which their union is maintained, decompofe 
ids fluid. Thus, iron, zinc, coal, and oil, decom* 
pofe water, and feparate hydrogene from it into a ga- 
Leoas fiate : as they have a ftronger affinity with the 
bafe of vital air or oxigene than it has with hydrogene. 
From this it is clear, that hydrogenous gas cannot be 
ezpefied to decompofe carbonic acid, or the oxides of 
zinc and iron : On the contrary, fulphur, and fuch me* 
tab as do not decompofe water, give up the oxigene 
Vk'hich they contain, in the (late of fulphuric acid, and 
of oietallic oxides, to hydrogenous gas : which reduces 
the former into the flate of pure fulphur, and the Iat« 
ter into the date of metals. This decompoiiiion of wa^ 
ter by iron and zinc, is the caufe from which proceeds 
the hydrogenous gas produced during the folution of 
thefe two metals by the fulphuric, the muriatic, the 
carbonic, or the acetous acid. 

The leaves of vegetdbles, on the contrary, appear to 
pollcfs the property of abforbing the hydrogene of wa- 
ter^ and difengaging its oxigene into the flate of pure 
air. Light contributes greatly to tliis decompofition ; 
and without the cuntacl of light it is never effecled* 
It appears to ferve for the purpofe of melting oxigene^ 
tnd thus forming it into vital air ; and, while the oxi- 
gene is difengaged, the hydrogene becomes fixed in 
t'lc vegetable, and ferves, no doubt, for the produce 
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tion of oil. We begin to perceive that hydrogene com- 
bines with carbone and a fmall proportion of oxigene to 
form the oil of vegetables ; and that thefe again decom* 
pofe carbonic acid together with water, to abforb the 
carbone of the firft, and the hydrogeneof the laft of thefe 
compounds. Hydrogene, or the bafe of hydrogenous 
gas, forms ammoniac, by combinatbn wich azote, 
or the bafe of azotic gas. M. BerthoUet, by anaijf- 
ing that fait, has ihewn this to be its compofition : 
But we have not yet been able to form ammoniac 
by the immediate combination of thefe two principles, 

We have never yet been able to feparate the matter 
of heat combined in hydrogenous gas, to which that 
gas owes its elaftic fluidity, without fixing the l^dro- 
gene in fome other compound ; and therefore, we are 
flill unacquainted with hydrogene in a folitary infulated 
ftate. The degree of prefTure or cold neceffary to etfcd 
this reparation, muft be fuch as we have not yet learned 
to apply : Every thing, indeed, concurs to Ihew, that 
either the one or the other muft be in an extreme degree. 

The fudden difengagement, and the rapid inflamma- 
tion of hydrogenous gas, produce all the fulminations 
and detonations which are obfervcd in chemiftry. The 
inftantaneous recompofition of water is almoft invaria« 
bly the confequence of thefe detonations. 

Hydrogenous gas performs an important part in the 
phenomena of nature. A great quantity of it is pro* 
duced and difengagcd in mines : It there reduces 
and colours various metallic oxides : it rifes in the at- 
mofphere, is carried about by the winds, and kin- 
dled by the eledtric fpark : accordingly, it afts the 
part of thunder ; and immediately upon its detonation, 
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a quantity of water is formed, which ftreams down up« 
oo the earth* 

The inflammation of this gas by the eledric fpark, is 
one of the moft remarkable phenomena in nature, and 
one of thofe of which the origin is lead known. We 
are equally at a lofs to explain, how the eledric fpark 
comes to be capable of fixing a mixture of vital air and 
azotic gas into nitric acid. 

XIL Sulphurated hydrogenous gas, or hepatic gos^ 
has been Yttj well diftinguifhed from other hepatic ga- 
fes by Bergman. It is obtained from folid alkaline ful- 
phures, or livers offulpbur^ by decompofing them with 
acids in a pneumato-cbemical apparatus. This aeri* 
form fluid has a very fetid fmell ; it kills animals : it 
renders fyrup of violets green : vital air precipitates 
fulphur from it ; it is kindled by the eledlric fpark, and 
by the contact of burning bodies : it bums with a red-. 
difli blue flame ; and, as it burns, depofites fulphur on 
the fides of the vellels containing it : the ruddy nitrous 
acid, the fulphureous acid, and the oxigenated muria- 
tic acid decompofe it, deftroy its elaflic fluidity, and 
feparate the fulphur. it combines with water, and the 
folution is decompofed by the action of air : fulphura*- 
ted hydrogenous gas colours and reduces oxides of lead, 
bifmutb, &c. ; it precipitates folutions of metals. Some 
metals, particularly mercury and filver, feparate 
the fulphur ; accordingly, when pafled through glalTes 
containing mercury, a great part of it is decompofed. 

All thefe phenomena agree in (hewing, that this gas 
contains fulphur in a very attenuated ftate. M. Gen- 
gcmbre, by an analyfis, has difcovercd it to confifl; of 
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hydrogenous gas and fulphur : to the Iblutioo or fufpea 
lion of fulphur, it owes its diftinguifliing charaiSsiiftict* 
The fulphur, however much attenuated, does not bum 
at the fame time with the hydrogenous gas, but is ia 
part deposited during the combuftion of the gas : The 
caufe of this phenomenon is, that hydrogenous gas does 
not need combuftion of fo high a tempers^ture as fulphur. 

It is fulphurated hydrogenous gas which mipjeralifei 
fulphureous waters. On this account, the common acids 
never precipitate fulphur from thofe waters ; but the 
nitrous acid, the fulphureous acid, and the oxigenated 
muriatic acid, in which the oxigene is not very intimate^ 
ly combined with the acidjfi,able bafe, feparate the ful* 
phur by abforbing the hydrogene* If toopuch of any 
of thefe acids he employed, efpecially of the oxigenated 
muriatic acid, the fulphur of this gas will be burned, 
and converted into, fulphuric acid ; and then no precis: 
pitate will appear* 

Our acquaintance with fulphurated hydrogenous gai 
enables us to explain feveral things concerning fulphuri 
which we were before unable to account for. i. We 
know now, why folid fulphures, recently prepared, are 
•without faiell ; and what occafions their becoming fo 
flrongly fetid, when moiftened : 2. It appears that 
.Avater, though not decompofable by fulphur alone, b 
eafily decompofcd by the |i)int adion of fulphur and al- 
kaline matters : 3. We underftand fully, how alkalioe 
fulphures come to be deconipofed by the air, and by fe- 
veral metallic oxides, efpecidlly by th.e oxides of metals 
•which do not decompofe waiei* : 4. The theory of ful- 
phureous niiiieral v,aters is now eafy to explain ; as well 
as the hiftory of their decompoiirion by air and metallic 
oxides : and the iiilWcuVu^s w^kU were foimerly found 
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in all attempts to deted the fulphur by fimple acids, 
while it was not fufpeded to exift in thofe waters in any 
other ftate but fulphure or bepar. 

XIII. Fbojphorated hydrogenous gas was d i fcove red by 
M. Geogembre, who called it at the fixOi, pbojpboric gas. 
He obtained it, by boiling a lixivium of cauftic potafli 
with half its weight of phofphorus, and receiving the 
elaflic fluid that was difengaged, into glaifes containing 
mercury. It kindles by the mere conta<5l of air, pro- 
ducing as it takes fire, a faipt explofion* The folid 
phofphoric acid which it aSbrds, forms, when burning, 
a fort of corona in the ^ir, when not agitated ; and to- 
wards its extremity, the diameter of the Qame does not 
diminilh, but is enlarged. When mixed with vital air 
under glaifes, it burns with the gre^teft rapidity, and 
produces fuch heat and dilatation that the glaffes buift 
if they be not very thick, or if the proportions of the 
mixture be too large. M^ Gengembre has fliown, that 
this new gas is a folution of phofphorus and hydrogenous 
gas. It bears ^ confiderable refemblance to fulphurated 
hydrogenous gas ; and differs from it in nothing but the 
nature of the combuftible body fufpended in the hydro- 
genous gas. As phofphorus is much more combuftible 
than fulphur, phofphoric hydrogenous gas kindles in the 
air: the phofphorus i$ iirll kindled, and communicates 
the inflammation to the hydrogenous gas, which is heated 
by its combufliop. In fulphurated hydrogenous gas, ou 
the contrary, the hydrogenous gas is kindled only by the 
contadt of fome burning body j and the fulphur not 
being fufficiently heated, is feparated unburnt. 

3yV. Hydrogen'ju* gasy mixed with aiotic gas^foxvcv'^ 
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that eladic fluid which M. Volta has denominated iiu$ 
flammable air ofmar/bes. It is produced bj the patre« 
fadion of feme vegetable matters, and of all animal fulKi 
ftances. It is difengaged from waters in marflies, ponds, 
houfes of office, and all places where there are animal 
matters putrefying in water. It either accompabies, pre* 
cedes, or follows the formation of ammoniac which takes 
place in putrefadion. I take it to be a fimple mixture 
of which the component parts are not united by combi* 
nation ; for, were they adlually combined, the refult 
would be ammoniac : but it differs from ammoniac, i« 
In the eladic date of the two fluids of which it confifls; 
2. In the proportions of thofe eladic fluids, which vary 
in this mixed acid, but in amnK)niac are always the fame. 
We are indebted for our prefent accurate knowledge of 
this gas to M. Berthollet. In the years 1778 and 
1779, I examined the inflammable gas of marfhes, and 
difcovered it to contain carbonic acid : but in feveral of 
thofe gafes, found in different parts of the neighbour- 
hood of Paris, I found a mixture, the nature of which I 
did not properly didinguifh; although I afferted, as may 
may be fecn in the 164th page of the collection of my 
Memoirs in 8vo, that it is fometimes accompanied, or 
even has its place fupplied by pblogijlicated gas^ which, 
as I have elfewhere fhewn, is the fame with what we at 
prefent call azotic gas, Thefe were merely vague af- 
fertions at the time when I inferted them in my Me- 
moirs : but M. Berthollet has flnce communicated to 
them a degree of certainty and precifion which induces 
me to diftinguifh this gas by the peculiar names above 
given to it. 

Hydrogenous gas, mixed with azotic gas, burns with 
a blue flame. It dtlomx^s^\iM\.tv;i\^^ak^ly>v\ith vital air. 
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When caufed to detonize, in M. VoIta*s eudiometer, it 
h found to produce fome drops of water, and a refidue 
more or le£i pure. 

XV. I diftinguifh, by the title of hydrogenous gas 
mixed with carbonic acid, that gas which is obtained by 
diftillation from many vegetable matters, particularly 
from tartar, and all tartareous falts ; from acetous fairs; 
from hard wood ; from charcoal burning with the help 
of water; from mineral coal, &c. 

It does not burn very readily ; but it is not abfolutely 
incombuftible, even though three fourths of its bulk be 
carbonic acid. This acid is feparated from it, and the 
hydrogenous gas purified by lime-water and cauftic al- 
kalis. It is a fimple mixture, without combination. Hy< 
drogeoous gas is not capable of decompofing carbonic 
acid ; for coal decompofes water, having a ftronger affi- 
nity than hydrggcne for itsoxigene. 

XVI. Lajlly^ It is now known that coal, though very 
much fixed in clofe veflcls, and in our common fires, is 
liable to be redued to vapour, and diiTolved into elailic 
fluids, in a very high temperature. Hydrogenous gas 
adb with more energy then any other fubftance in dif- 
folving carbone, and maintaining it in fufpenfion ; it fre« 
quently therefore carries it with it, as it aflbmes an elaf- 
tic fluid form. It is this mixed gas that is difengaged, 
when cad iron and (leel are diflblved in fiilphureous a- 
cid diluted in water. In confequence of the former ha- 
ving abforbed carbonaceous matter in the tops of the fur- 
naces» and the latter in its cementation, it even appears 
that coal may be direclly diflblved in hydrogenous gas, 
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by direfling the rajs of the fun from the focus of a mir« 
ror, through the middle of a glafs filled with this gav 
upon coal placed on mercury in the bottom of the glafs« 
This fluid burns with a blue flame; and gives out du- 
ring its combuftion, fmall white or reddiih fpaiks. The 
exiftence of coal in folution in this gas, appears from it$ 
gravity, and from its combuftion in vital air, which pro- 
duces carbonic acid. It likewife appears, ths^t coal 
communicates to hydrogenous gas its well-known fetid 
fmell, or at lead it renders that fmell ftronger* Laftlj, 
coal modifies the effeds of this gas, and changes the re« 
fults of its combinations. Thus, a mixed gas, formed bj 
the folution of coal in azotic gas, feems to be the colour* 
ing matter of Fruflian blue. But we are not yet acquain* 
ted with all the compounds into which coal enters: and 
the fame is to be faid of the various mixtures of all the gafes 
with one another, which certainly take place in a great 
many inflances, but of which chemiftry has ngt yet cf« 
tlmatcd the efiefts. 

Of the Application of the FaSts which have been coUeSled^ 
concerning the Nature and Properties ofElaflic Fluids^ 
to the great Chemical Phenomena produced by Nature 
and Art. 

m 

It is now acknowledged as an unqueftionable faft, 
that there is perhaps not a fingle phenomenon in che<« 
Xiiiilry in which feme elaftic fluid is not either difengagtd 
or fixed ; nay, fometimes both the difengagement and 
fixation of elaftic fluids take place on the fame occaflon: 
and the difcoveries of the moderns have proved, that the 
planner in which fuch phenomena we: e formerly ac- 

counud 
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counted for, neither explained the caufes, nor gave a 
juft view of the efieds. The perfpicuity -which thefe 
dilcoveries have introduced into this part of the fcience, 
is a fufficient proof of their importance. 

On comparing the numerous fa£U which conftitute the 
prefent iyftem of chemical knowledge, it appears that 
they may be reduced to a few general clafTes, contain- 
ing them all under diftin£t heads. Such an arrange- 
ment is the more necefiary, as it (hows the connections 
and mutual relations of thofe fads ; and mud form, of 
confequence, the elements of the fcience of chemiftry. 
But this laft objed cannot be attained^ till all the gene- 
ral phenomena be explained : and as we are dill unable 
to account for a number of thefe, as I am about to fhow, 
this method of laying down the elements of chemiftry 
is to be confidered in no other light than as a propofal, 
the importance and utility of which render it worthy the 
attention of philofophers. 

It is with a view to contribute in part to the carrying 
of this projed into execution, or at lead to fhow that ic 
is not impoifible, that I have attempted to reduce all 
the fads, and the whole theory of chemiftry, under 
fourteen leading phenomena, comprehending the vari- 
ous changes which natural bodies are liable to fuffer 
from the adion of the chemical affinities. In order to 
proceed regularly from fimple to compound, in explain- 
ing thefe phenomena, I arrange them in the following 
order : 

t. The abforption or difengagement of caloric, and 
the produdion or diminution cf heat, with the etfects 
of both* 

a. The 
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2. The influence of air on combuftion, and the ge* 
neral nature of combuftible bodies. 

3. The effeds produced by light on bodies. 

4. The decompofition and the recompolition of wa« 
ten 

5. The produ£lion and the decompofition of earths. 

6. The formation and the decompofition of alkalis. 

7. Acidification; the formation and decompofition of 
acids ; the nature of thefe falts, their differences, their 
analogies, their adion on mofl bodies, &c. 

8. The combinations of acids with earths and alkalis. 
9* The oxidation and the redudion of metals. 

19. The folution of metals by acids. 

11. The formation of the immediate principles of 
vegetables by vegetation. 

1 2. The feveral forts of fermentation. 

13. The formation of animal matters by the life of 
animals. 

14. The decompofition and putrefadion of animal 
matters. 

Let us briefly confider each of thefe phenomena, and 
explain their elTential relation to the properties of elaf* 
tic fluids. 

I. The produ£lion of beat or difengagemcnt of caloric, 
is owing either to the force of prelTure, which difen- 
gages it from bodies in which it is contained, — or to com- 
bination, which difengages it in like manner. It is to 
be obferved, that this phenomenon takes place more 
cfpecially when an elaftic fluid is fixed in any body; 
becaufe, as we have already feen, the aeriform flate of 
any fubftance fuppofes the prefence of a good deal of 

combined 
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Gcmibined beat. It is alfo to be obferved, that as every 
different body contaios a different quantity of heat, or, 
in other words, different bodies have different capaci- 
ties of heat,— therefore preffure or combination muft 
prodoce, fiom different bodies, very different quanti- 
ties of this fubftance. For which reafon, this phcno- 
xnenon, which accompanies a great part of the opera- 
tions of chemiftry, fliould be obferved and eftimated 
with the utmoft care, in experiments in which accuracy 
is intended. Similar to this, is the manner in which 
the apparent deftru6Hon of heat or abforption of caloric 
takes place, which is like wife very often obferved in 
chemical proceiles. It always depends on the increafe 
of the bulk of bodies, and on their then acquiring a 
greater capacity for the reception of caloric. Both of 
thefe phenomena, therefore, may be eftimated mecha- 
nically, or merely by obferving how the particles of 
bodies are compreffed together, or removed from each 
other. But in order to form a more juft idea of it, we 
muft add to this mechanical caufe, the confideration of 
the particular chemical attradion or affinity between 
heat and the body on which we are obferving its ope- 
ration. The moderns have made a great many difcove- 
ries refpeding the influence of caloric in combinations 
and decompofitions. 

II. Combuftion is one of the moft important pheno- 
mena in nature. We may diftinguifh two diftind claf- 
fes of combuftions, — thofe which take place in the air, 
and thofe which take place apparently without the 
contad of vital air, but on fubftances containing its 
bafe, 

CooibuftlQCii 
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Combuftions effeded by the cpntaft of air, are, as has 
been already faid, combinations of the combuilible body 
with the bafe of vital air or oxigene. In proportion at 
thefe combinations take place^ the matter of light and 
caloric are feparated from the oxigene, and appear ia 
the form of fentible heat and light. There are fome 
combuftible bodies which difengage thefe -fluids flowly 
from vital air, and afford only little heat when- they 
burn : others, again, difengage thefe principles rapid* 
ly, and caufe them to appear in the form of fparkliog 
light, and glowing heat. By communicating more of 
lefs ofcillation to this light, they give it diBferent ihadet 
of colouring ; if, with Euler, we confider different co* 
loured rays of light as being all the fame matter, only 
aduated by different ofcillations, fimilar to the vibra- 
tions of found. In certain combuftions efffedled by air, 
the combuftible bodies have fo great an affinity to the 
bafe of the elaftic fluid, that they attract it with the 
utmoft facility ; others require, in order to their com- 
bination with oxigene, a temperature fometimes ex« 
ceedingly high, which appears to proqiote the attradive 
influence of the combuftible body on that bafe. This 
theory accounts for the increafe of the weight of a 
burnt body ; the chang-^ of its ftate ; the impurity of 
atmofpheric yir after combuftion,^^ — for the proportion 
of azotic gas then becomes much larger, — and the di- 
verfity of the phenomena, fuch as flame, heat, and ra- 
refaclion, which accompany every fpecies of combuf* 
tion which is efi'ccled in the atmofphere. 

The fecoud clafs of combuftions is generally efleded 
in clofe veflels. It confills in general in the tranfition 

of oxigene, either mure or lefs fulid, out of a body al- 
ready 
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ready burnt, into an unburnt body. It depends upon 
the different cledlive attradions of this principle, for dif- 
ferent combuftible bafes. To this clafs J^elong, the oxi* 
dation of metals by acids* — the reduftion of metallic ox* 
ides by coal, — the combuftion of fulphurj phofphorusi 
coal, and carbufe of iron by nitric acid, — the combuf* 
tionof hydrogcne, the principle of ammoniac, by the 
oxigenated muriatic acid, 8tc. 8^c. In all thefe inftances, 
Dxigene paffes out of one body into another; and as it 
was not melted by heat an<l' light, thefe conibuftions ge4 
nerally take place without flame. We may obferve^ 
that in thefe inftanccs of combuftion, which may be 
called tacit, the property of combuftibility is not lofl, 
but only transferred from the body which abforbs the 
oxigenc to that which lofes it. We may likewife add, 
that as oxigene is more or lefs folid, that is, more or lefs 
deftitufe of heat and light, in the compounds into which 
it enters, bodies which detach it may fometimes abfurb 
it in a flate more pure and folic! than that in which it was 
contained in thofe in which it before exiflcd : and the 
difcngagement of heat, and even of lights muft then 
take place. Such is the origin of thefe two phenomena 
in detonations by nitre,— in the apparent aftion of nitric 
.acid on fulphur, coal, phofphorus, the generality of 
metals, oils, and alcohol. 

111. The effcSls of light on bodies, have not been hi- 
therto eftimated any other way than by their confe- 
quences; their caufe has never yet been properly ex- 
plained* It has been long known to a£t upon vegeta^ 
bles, to communicate to them colour, and to develope 
their combuftible principles. Scheele obferyed, that 

Vol. IV. S \V% 
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the rays of the fun coloured nitric acid, muriate of fiU 
ver, mercurial precipitates, &.c. It is at prefent well 
known, that all thefe effeds are attended with the dif* 
engagement of a more or lefs confiderable quantity of 
vital air : light, therefore, ads at the fame time iRdth 
heat upon thefe bodies, — feparates their oxigene, mdtt 
if, and caufes it to pafs into the (late of elaftic fluidity. 
It is in this manner that it contributes to the decern- 
pofition of carbonic acid by the leaves of vegetables. 
That decompolition is, in tcuth, owing to a double at- 
tradion; i. The attraction of light and heat for as- 
gene, which they tend to difengage into vital air, &c; 
2. That with which vegetable matters adt upon car- 
bone, the radical principle of this acid. By the fame 
mechanifm, light promotes the decompolition of water 
by the fame organs of vegetables, and contributes to 
the formation of their oleaginous principle. By at- 
tending with more care than has been hitherto done, to 
the adlion of light upon many natural bodies, feme im- 
portant difcoveries may be made, as 1 pointed out in 
tlie year 1780. 

IV. The formation and the dccompojition of water^ 
depend entirely on the affinities of oxigene, which is one 
ot its principles. Zinc, iron, oils, and coal, are already 
known to poflefs the property of feparating the princi- 
ples of water, by abforbing its oxigene, and difengag* 
ing its other principle, hydrogene, in the form of hy- 
drogenous or inflammable gas. The extreme levity of 
this gas, accounts for the high temperature requifite to 
ett'ed this decompofition fuddenly. It appears, that the 
bale of this gas, hydrogene, which is commonly either 

liquid 
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liquid or folid, in the two ftates in which water is com^ 
monly found on the furface of the globe, has a very 
great capacity for containing the matter of heat. It 
even appears, that this bafe, though combined with 
oxigene and water, dill poflefles this property of ab- 
forbing a great deal of beat ; and that it is this proper- 
ty which renders aqueous vapour lighter than air ; in 
confeqoence of which, the mercury finks in the baro- 
meteri when the atmofphere is filled with that vapour. 
This noble difcovery of the nature and the decompofi« 
tion of water, throws much light on the theories of me- 
tallic (blutions,-— of the oxidation of various metals by 
moifture, — of the formation of the immediate principles 
of vegetables, — of fpirituous fermentation, and of putre- 
faction : And we already fee, that almoft all chemical 
theories are referable to, and depend upon the affinities 
of oxigene. It throws alfo great light on the phenome-> 
na of the atmofphere, — the formation of meteors, — the 
laws which nature obferves in the fuccefiive changes of 
organic matters, &c. It is particularly worthy of ob- 
fervation, that fuch fubftances as do not fingly decom- 
pofe water, effedt this decompofition by the afiiilance of 
other bodies. Thusfulphur with alkali, tin with nitric 
acid, &.C. decompofe water at low temperatures, by 
means of complex affinities. Nothing can contribute 
more to throw light on. a great number of the phenome^ 
na of nature and the arts, than the knowledge of thefe 
pre-difpofing affinities j &>c« 

V. There are (till feveral important defiderata with 
rcfped to the formation of bodies, which the labours of 
cbemifts have not explained. One of thefe is theybr- 

b 2 mation 
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mation of earths. Naturalifts have given their opioioot 
concerning the formation of earths : leveral of them 
have confidered the converfion of filer into ckj, as a 
ffiA fufficiently proved ; bat that notion is nothing but 
an ingenious bypothefis, not fupported by faAs. Ghe« 
fnifts have not been able to change either filiceous eanb 
into alumine, or alumine into filiceous earib,* Nature, 
perhaps, operates this converfion; but as we are unac- 
quainted with the means which fhe employs, we fliould 
not venture to guefs, when not countenanced by dired 
experiments. To confider bary tes, magnefia, and lime» 
as compounds confifling of filiceous and.alumioou» 
earths united with fome other bodies, is to advance 
hypothefes which deferve but very little credit. No 
chemift has hitherto directed his enquiries to this fcope: 
the neceiTary data are even wanting. The experiments 
of fome moderns on the extradlion of pretended me- 
tallic reguli, from earths treated with charcoal in a 
violent heat, have afforded only a fallacious refult. 
It appeal's to be afcertained that all thefe reguli are but 
one and the fame fubflance, phofphure of iron, formed 
from the earth of bones. 

VI. Nearly fimilar is the Rate of ourknowledgc with 
lefpeft to the formation of fixed alkalis. The modem 
ideas of the piiiiciples of chemiftry, lead us to fufped 
azote as a principle of thefe falls. — We may perhaps even 
venture to confider this body, the exifience of which ia 
ammoniac has been fully proved by M. Berthollet, as 
a principle common to fixed alkalis and alkaline earths 
in general, — in a word, as the alkaligemus principle. 
For inftance^ there can be no doubt; that the fixed al- 
kalis 
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kftCs dre partly decompofed in many of the operations 
of Chemiftry : in the diftillation of old foaps, and tar- 
tareous and acetous neutral falts, they are plainly 
changed into ammoniac. — This tranfmutation feems to 
(hew, that fixed alkalis contain azote, which, by at- 
taching itfelf to the hydrogene of the oil, forms ammo« 
niac. — But thefe fads have not yet been carefully ex- 
amined, with TttpeA to the quantities of the fixed aU 
kalis which appear to be decompofed, and that of the 
ammoniac which is obtained, — nor, what is of ho lefs 
importance, with refped to the refidue produced from 
the fixed alkalis ; and we cannot hope to eflabliih our 
theory ^ipon this fadl, till its circumftances be more 
exadiy known. But though thefe were known, we 
Ihould ftill have to enquire into the nature of the other 
principle or principles of fixed alkalis, and in what 
manner the radical principle of potafh differs from that 
of ibda, &c. 

VII. Tbejormation and the decompojition of acids ^ is 
one of the mod valuable and befl known parts of mo* 
dcm chemiftry. We know that they confift all of a bafc 
or radical principle, more or lefs combuftible, in combi- 
nation with oxigene : that the oxigene being the fame 
in them all, is the principle of their acidity ; and that 
the differences among them are owing to the fubftan« 
ces combined with the oxigene ; which dififerin each 
different acid.^— We know the bafes of the fulphuric, 
the nitric, the carbonic, the arfenic, and the phofpbo^ 
ric acids : we know them to be fulphur, azote, coal, 
arfenic, and phofphorus. But the acidifiable bafes of 
the muriatic, the fluoric, and the boracic acids in the 
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mineral kingdom^ remain ftill undifcovered ; as well 
as the proportions in which hydrogene and carbone, 
which feem to form the bafes of all the vegetable acids, 
are united in them. 

The decompoiition of the acids whofe nature is known, 
is not hard to explain. We know' that it mud happen, 
whenever a combuftible body, having a (Ironger affini* 
ty with oxigene than oxigene has with the acidifiable 
bafe, is applied to any acid : And fuch is the theory of 
fulphureous and nitrous acid gafes by the decoropofition 
of the fulphuric and nitric acids, &c. 

The radicals of acids ought aUb to be diftinguifbed 
.into fimple and compound; fulphur, phofpborus, car- 
bone, Sec. are fimple radicals. All the vegetable 
acids have radicals, that are formed of hydrogene and 
carbone. Thefe laft are not decompofed bj combufti- 
ble bodies, becaufe their radicals have more af&niry 
with oxigene than metallic matters, &c. which arc ge- 
nerally employed in this decompofition. Thus, of 
metallic fubftances, only the metallic acids are foluble in 
the vegetable acids. 

VIII. The combination of acids fjuitb earths and alka- 
lis, forms the hiftory of neutral fairs, and of the onitu- 
al affinities or eledive attradions of ihofe different mat- 
ters. It comprehends the examination of the pheno- 
mena which take place when they unite, — the tafle 
which they acquire,-- their form, folution, cryflallifa- 
tion, alterations by fire and air, and mutual decompo- 
fitions. It has been treated of at great length in this 
work. 



IX. 
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IX. The oxidation and redudion of metals is alfo re- 
ferable to the hiftorj of air and oxigene. We know, 
that what has been called the calcination of metals, is 
a combuilion, — ^that it confifts in the union and fixation 
of the bafe of vital air or oxigene, in the metal calcined ; 
—that nsetallic cakes are compounds of metals and oxi* 
gene, which we call oxides ; — that mod oxides are re- 
duced only by giving out their oxigene to fome other 
body having a ftronger affinity with it ; — that coal, by 
abforbing oxigene from metallic oxides in this manner, 
forms with it the carbonic acid, which is difengaged in 
fuch abundance during their redudion; — and that there 
are fome metallic oxides, from which oxigene is fepa- 
rated in the ftate of vital air, by means of heat and 
light,—- a fad which proves, that this oxigene is com- 
bined with different metals, with very different degrees 
of adhefive force. Thus feverai metalsjieated with me- 
tallic oxide, carry offtheir oxigene, as iron and zinc from 
the oxide of mercury, tin from the oxide of copper, &c. 
But two very important particulars in the hiftory of the 
oxidationof metals, which have been afcertained by mo- 
dern experiments, and which throw great light on all 
the phenomena of metallic matters, are, i. That every 
different metal abforbs, in order to its faturation, a dif- 
ferent quantity of oxigene : 2. That each metal may 
cxift in different ftates of oxidation,-— or, combined with 
different proportions of oxigene, — from that which mere- 
\j begins the oxidation of a metal, to that by which it 
is completely accomplifhed,— for inftance, from fifteen 
to forty or more parts of oxigene, to the hundred 
weight of iron. 

The attentive examination of tliis fecond facl, leads 
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lis to diftinguifh, in every metallic oxido, fevenl differ* 
ent flates in refped to the quantity of oxigene which it 
contains. Thus, mercury fuSers an incipient oxidatioo^ 
and is changed into a black powder in e number of cir* 
cumilances, which have been hitherto conlidered as ef- 
fedling only an extreme attenuation of the metal : and 
particularly vi^hen triturated or extinguifhed with fat^. 
^lucilages, fyrups, &c. Thus, iron, in the ftate of mar- 
tial ethiops, is the firft oxide of that metal, in refpeA 
of the fmall quantity of oxigene which it contains, afid 
cold water eafily reduces the metal into this ftate : 
Laftly, copper, beginning to be oxidated, or combined 
with the fmalleft pofiible quantity of o2;igene, is brown 
and reddifli ; whereas an oxide of this metal, fully la* 
turatcd with oxigene, is of a bright green. 

This diAindion of metallic oxides, according to their 
dixTerent ilates of oxidation, or according as they contaia 
diiTerent quantities of oxigene, and poflefs different prtv* 
pcrties, in confequence of their having been more oi left 
burnt, enables us to explain a great many phenomena, 
of which chcmifts were formerly able to give no falii< 
fadory account. 

' X. Thefolution of metals in diffeient acids, the pro-i 
perties of thefe folutions, and of the falts which they 
afford, agree very well with the modern theory, and are 
much better explained by it, than they formerly were. 
No folution of a metal in an acid can take place, with- 
out t;he metal's being firft oxidated. 

Metals are oxidated by the fulphuric acid,— either by 
the acid itfeU, or by the v;atcr in which it is dilutca. 

la 
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lu the firft of thefe cafes, the acid is decompofed, and a 
quantity of fulphureous acid gas difengaged ; in the fe* 
cood, the water is deconipofed» and hydrogenous gas dif- 
engaged. Some metals decompofe only the fulphuric 
acid, without ading upon the water; fuch as mercury, 
lead, £m:. ; and to burn thefe metals, the acid mud be 
concentrated. Metals which acl with more energy in 
decompofing water than in decompofing fulphuric acid, 
fuch as zinc and iron, are not fo readily o&idated uiilcfs 
the acid be diluted, as it is from the water they mud de- 
rive the neceflary oxigene. What proves the certainty 
of this laft fad is, that the fulphuric acid remains undi- 
miniflied, none of it being decompofed. From theie 
circumftances it is clear, that much more fulphuric acid 
mull be oeceflary for the folution of a metal which de- 
compofes the acid, than for the folution of a metal 
which decompofes the water combined with it. In the 
foraier cafe, two different fums of the acid are requiflte, 
one to oxidate the metal, and another to difljlve the 
metallic oxide : if only the fird fum were mixed with 
the metal, it would only be oxidated, and the fecond 
fum of acid would dill be necedary to diflblve the oxide : 
in the laboratories, there is frequently occafion to make 
fuch an addition. Accurate obfervation has fhown, that 
metallic oxides ought to be always in the fame degree of 
oxidation or combination with oxigene, in order that 
they may be diffolved in the fulphuric acid ; and that 
when they are fully faturated with the acid, they no 
longer combine with it. Before this period, they are 
not foluble in it; beyood it they are precipitated, — an 
event which happens when a fulphuric foluuo;'. is expo- 
fed to too ftrong a heat, or left for a longer or iliorccr 
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time expofed to the air. In the firft of thefc operations, 
the heat promotes the adion of the metallic oxide upon 
the acid ; and it of confequence takes up more ozigene 
than it contained or needed in order to remain fuFpend- 
ed in the acid ; in the fecond inftance, it abforbs that 
principle from the atmofphere, till acquiring more than 
is necieflary to its fufpenfion, the oxide is precipitated. 
Such is the theory of fulphuric mother-waters. Solu- 
tions of metals by this acid afford cryftals only in the 
former cafe. All thefe fads agree in (hewing* that the 
metals ad firft upon their fol vents; and that thefulphu* 
ric acid does not ad upon them till they be oxidated to 
a certain degree. 

Nitric acid is likewife decompofed by moft metals. 
They are oxidated or calcined to a certain degree by ab- 
forbing its oxigene, with which they have a greater affi- 
nity than azote. But as they do not take up all theozi- 
gene of the nitric acid, — not, at leaft, unlefs too much of 
the metal be employed, and the mixture be too much 
heated, — the azote is leparated in combination with a 
portion of oxigene; and this particular combination con- 
ftitutes nitrous gas. The nitric acid is more liable to de- 
compofiiion than any other acid ; its two component prin- 
ciples not being very intimately united. For this reafon, 
it has always been confidered as the chief folvent ; and 
it is owing to the fame circumftance, that water is fel« 
dom decompofed during the mutual adion of metals and 
the nitric acid, and that a large quantity of water puts a 
(lop to this re-adion. Accordingly, folutions of mecak 
in the nitric acid afFi>rd only one fort of elaftic Ziuid, ni- 
trous gas, which is fometimes mixed with a little gas a- 
zcte, cfpecially if the metals employed havea very ftrong 
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flffinitjr with oxigene, and abforb a great deal of it: 
Metals which are foluble in the nitric acid combine, 
and remain in combination with it, only when contain. 
ing a certain quantity of oxigene not equal to their fa- 
turatioD. Many metallic oxides^ therefore, fuch as thofe 
of bifmuth, antimony, mercury, tin, and iron, are very 
eafily (eparated from nitric acid, folely by reft, by heat, 
or by expofure to the air. As they continue to abforb 
oxjgeac from the acid in which they are diflblved, or 
from the furrounding atmofphere, the quantity of nitric 
acid muft alfo be very large ; that it may be fufficient, 
firft, to oxidate the metal, — fecondly, to diflblve the ox- 
ide. If you employ only what is requifite for the former 
purpofe, you obtain only a dry oxide ; as in the inllan- 
ces of bifinuth, zinc, tin, and antimony. 

The muriatic acid does not ad upon any metal with- 
out the affiftance of water. Wherefore, as there are 
but few metals which a£t upon water, there are but few 
direfily foluble in the muriatic acid ; and nothing but 
hydrogenous gas is ever difengaged, \n the cafe of folu- 
tion, by this acid. Every thing concurs to Ihow, that the 
principles of this acid adhere more obflinately together, 
than thofe of any other acid; and from this I am much 
inclined to think, than the unknown bafe.of the muria* 
tic acid, whatever it be, is the body which has the 
grcateft poffible affinity with oxigene. None of the 
combuftible bodies which detach that principle from the 
other fubftances that contain it, takes it from this acid : 
but when metallic oxides are once formed, it diflblves 
them very readily ; it even detaches them from feveral 
other acids; and it diifolves them even when fully fatu* 

rated 
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rated with oxigene ; which the other acids ire not ci» 
pable to do. The two laft of thefe properties, which are 
very remarkable, certainly depend on the tendency 
which the muriatic acid has to abforb an ezceftof oxi- 
gene ; a tendency fo fully proved by the formation of 
the oxigenated muriatic acid, &.c. When the muriatic 
acid diflblves metallic oxides that are too much oaddated 
to be difiblved by the other acids, it begins withcany- 
ing off a portion of the oxigene from the oxides, and 
part of the water being difengaged into oxigenated mu- 
riatic acid, the reft diflblves the remainder of the oxide 
that is lefs oxidated. 

. The adtion of the other acids on metals is not yet fuf- 
ficiently known, to enable us to explaui it fo accurately. 
We fhall only remark, that metals cannot decompoie the 
carbonic acid ; for coal the radical principle of that a- 
cid, has a (Ironger affinity with oxigene, than oxigene 
has with metals ; as is proved by the decompofition of 
metallic oxides by the carbonaceous principle. 

Laftly, The precipitation of metallic oxides from a- 
cids, by other metallic fubftances, depends entirely oa 
the diverfity of the affinities of oxigene with thefe fub- 
fiances. When copper precipitates oxide of filvcr, and 
iron, oxide of copper, in filver and copper; the reafoa 
of thefe phenomena is, that copper has a (Ironger affini- 
ty with oxigene than filver, and iron than copper. 

XL We are only beginning to underftand the forma- 
tion of the immediate principles of vegetables. It was 
long ago obferved, that plants grew very well in pure 
water; and that all their conftituent principles were 

formed 



Dlfcourfc on Moiern Cbemiflrj. 285 

formed wilh water and atmofpheric air: From thefe 
two fources they derive all their noarifhment : From 
thefe^ their extrad, mucilage, oil, coal, acids, colouring 
parts, &€• are produced. Since the difcovery of the 
differeot gaiies, it has been obferved, that they grow ve- 
ry rapidly in air altered and mixed with carbonic acid, 
as well as in hydrogenous gas. We have already taken 
notice, that leaves decompofe water and carbonic acid. 
From the former, they abforb hydrogene; and from 
the fecond, carbone; difengaging, from both, vital air. 
They appear, likewife, to abforb azote. Thefe well- 
known phenomena explain the formation of coal and 
of oil : for there can be no doubt, that the latter bf 
thefe principles confifts of hydrogene fixed by carbone 
if the expreffion may be ufed, as it affords a good deal 
of water during its combuftion. But we are (till igno- 
rant of the manner in which the colouring principle, 
the aroma, the fixed alk&li, and the glutinous part, are 
formed ; and whence the varieties of the oils, &c. only we 
venture to foretel, that new experiments on vegetation, 
in profecution of thefe new views, will hereafter explain 
the nature and the compofition of all thefe different im- 
mediate principles. 

We are now beginning to underfland the formation 
of vegetable acids, during vegetation, and even by that 
a£l. In the hiftory of acids, we have already taken no- 
tice, that they appear to be all formed of fimilar bafes: 
that, by a lafl analyfis, we obtain equally &om them 
all, carbone, hydrogene, and oxigene; and that tbey 
feem to differ only in the proportions of the principles, 
and in the preffurc or denfity of the fubftances. The 

more 
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inore we extefad our experiments upon acidf« the mord 
probable will this opinion become. 

Scheele and M. Crell have found an analogy to exift 
among feveral of them. Scheele, who at firil thought 
the oxalic acid and the acid of fugar to be diflfereot 
from each other, was at length convinced, as we have 

mentioned elfewhere, that there is no difference be* 

i 

tween thefe acids, but that they are precifelj the fame; 
— I. By extracting the portion of potafh which coo* 
ceals the properties of the oxaUc acid in common fait of 
forrel, and, by that means, reducing it to pure oxalic 
acid ; 2. By changing acid of fugar into fait or forrel, 
by the addition of a Uttle potafh. 

If to this mod important fad in^ the analyfis of vege* 
tables, we add the valuable experiments of M. Crelli 
who has extracted tartareous acid from alcohol, and has 
changed tartareous acid into vinegar, and into oxalic 
acid, and oxalic acid, again, into acetous acid, — we (ball 
fee, that the oxalic, the tartareous, and the acetous a- 
cids, greatly refemble each other: that they are formed 
from one bafe, and differ only in the proportions of the 
oxigene which tiiey contain. It appears that the tar* 
tareous acid contains leaft of this principle: that the 
oxalic acid contains a good deal more of it; and that 
the acetous acid contains flill more than either of the 
other two. I cannot help thinking, that if four vrge* 
table acids, which were at firfl thought to be eflentiallj 
different from each other, have been already found to 
confifl of the fame bafe, combined with different pro- 
portions of oxigene ; future experiments may in like 
nianner dilcover the fame analogy to fubfifl among o- 
thers, particularly between the citric and malic acid^i 

which 
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wbich are fo often found together in vegetable juices. 
Thefe aflertions are fupported hj fome experiments on 
the analyfis of the quinquina of St Domingo, which 
are infertedin one of the volumes of the Annals of Cbe- 
miftry. 

Laftly, Our prefent knowledge of the theory of vege- 
tation, already explains to us the influence of manures. 
M. Pannentier is the firft and almofl the only natural 
philofopher that has begun to apply this theory to agri- 
culture, in a memoir which he read to the Agricultural 
Society of Paris, in June 1791. 

XIL Spiritous fermentation, — the fimultaneous for- 
nation of the carbonic acid and alcohol, — the neceiTuy 
of water and a faccharine principle to begin that fer- 
mcntation,—- all together afford us reafon to think, that 
it is produced by the decompoiition of water. The oxi- 
gene of the water combining with the coal, forms carbo- 
nic acid, which is difengaged ; and the alcohol is form- 
ed by the fixation of the hydrogene in the oily bale, 
wbich, with different quantities of oxigene, forms the 
tartareous, the oxalic, and the acetous acids. This the- 
ory explains fully the reafon why alcohol atfords lb 
much water in combuftion, — why it is changed by mi- 
neral acids into oxalic acid, acetous acid, &c. It is true, 
we do not yet well underftand how it pafles into the 
fiate of aether; only it is probable that, in fuch opera- 
tions, the alcohol lofes a portion of its oxjgene, which 
goes to the formation of water. 

XIU. Chemifts are beginning to conjedure, how far 
the fcience can condud them in their enquiries into the 

formation 
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formation of animal matters. Digeftion feemi to be 
(imply an extra£^ion or folution by the gaftric juice. 
The fixation of gas azote is one of the principal func« 
tions of organization. From the experiments of Scheele^ 
and, flill more, from thofe of M. Berthollet, it appears 
to occnfion the principal difference between' animal 
matters and vegetable fubftances. It contributes to the 
formation of the ammoniac which thefe fubflanccs af« 
ford in fuch abundance by diftillation, &c. Refpiration 
appears to be one of the mod powerful means employ- 
ed by nature for increafing th^ quantity of azote in ani- 
mal fubflances. The differences among the animal 
fluids deflgned for the nourifhment of the different or- 
gans, and the peculiar nature of the gelatinous humom; 
of the albuminous liquor, and of the fibrous part, which 
is melted and diffolved in certain fluids, are now foffi- 
ciently afcertained. We know that the former is the 
lead animalifed, — that the fecond is more fo, — and that 
the third is the laft fubftance produced by the aAioDof 
the vital funftions upon the fluids : We know, alfo, 
that this laft humour is reunited fimply by reft into a 
tiflue of folid fibres ; and that the albuminous part is 
thickened, and rendered concrete by heat ; whereas 
the gelatinous fubftance is fooner decompofed, but 
alfo more readily reproduced. Peculiar acids have 
been found in the excrementitious humours; but we 
know nothing of their formation : we are particularly 
ignorant of the manner in which the phofphoric acid, 
which abounds fo generally throughout this kingdom, is 
formed. 

The nature of the folids of animals has engaged the 
attention of modern chemifts. The diftinftive nature 

9i 
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of the fibrous texture of the mufcles, — of the membra- 
nous plates, — of the hard laminae of the bones, &c. 
is now known. Medicine expeds from the difcoveries 
of chemiftry, a folution of the problems which ftill Tub- 
fid concerning the formation of the feveral matters 
which conilitute thefe parts ; efpecially the phofphoric 
acidy'the albuminous juice, the fibrous matter, calcare- 
ous phofphate, and the peculiar oils which are found in 
this kingdom of nature. The formation of ammoniac, 
which was guefled at by Bergman and Scheele, and has 
been fince fully explained by M. BerthoUet, affords us 
reafon for thinking, that all thefe problems may be fuc* 
ceffively folved. In all probability, we want only a few 
principal fads, to enable us to reach feveral important 
refolts : The hope of this muil encourage thofe pbyfi- 
cians who know the importance of chemiflry. 

XIV. Ever fince the jdays of Chancellor Bacon, the 
hiftoiy of putrefadlion has been acknowledged as an im- 
portant object in medical enquiries. Several eminent 
naturalifts have ftudied it with fome fuccefs : But the 
caufe of this decompofition, and the manner in which 
it is eSeded, have not been, yet difcovered. The late 
difcoveries throw fome light on this important point. 
Water, which promotes and excites putrefadion, is un- 
derftood to be decompofed in that inteiline emotion. 
We underftand how ammoniac is formed in fuch abun- 
dance,*— by the fixation of aiotic gas and hydrogenous gas. 
The flow decompofition of greafe, its prefervation and 
condenfation, of which the lad in fome infiances proceeds 
to folidity and hardnefsin confequence of the fixation of 
vital air from water, are now accounted for : In like 

Vql. iV. T ' m^vvw^^% 
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manner have been explained, the volatilization and re« 

dudion of animal fubftances expofed to the air into elaf- 

tic fluids ; in a word, the complete reparation of all 

tbofe principles, ^nd their difperfion in the atmofphere, 

which conveys them into new combinations ; with that 

"whole feries of comfiofitions, and tranfitions of fubftan- 

ccs out of one kingdom into another, — fo happily ex. 

prefled by Beccher under the philofophical emblcni, 

firculus apterni motur, whiqb he iifes to dgnify the ia? 

defatigable ^ftivity of nature. 
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TTTE fliall begin with obferving, that it was not our 
intention to exhibit, in this Table, the whole 
of the chemical nomenclature : Gar defign was only to 
arrange together, under feveral claffes of compounds, 
fuch a number of feled examples as might enable any 
perfon, with a little iludy, to apply the principles of 
our fyftem of nomenclature to all tbe compounds with 
which chemifts are at prefent acquainted, as well as to 
thofe which may be hereafter difcovered. For this pur- 
pofe, we have divided the table into fix perpendicular 
columns, with the general titles at their heads, expref* 
iing the date of the bodies whofe names they contain. 
Each of thefe columns confifts of 55 divifions,-^that be- 
ing the number of the undecompofed fubftances with 
which we are acquainted, and which fucceed in order 
in the firft column. The correfpondenc horizontal di- 
vifionsof the other five columns, comprehend the prin- 
cipal combinations of thofe fimple fubftances, and muft 
of confequence be equally numerous. 

We (hall trace each of thefe columns through its prin- 
cipal divifions. 

T2 Colum:« 
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Column I. 

The title of the firft column is Substances that 
HAVE NOT YET BEEN DECOMPOSED. The reaTon why 
we confider thefe bodies as fimple, is, that we have not 
yet been able to analyfe them. All the accurate ezpe- 
riments which have been performed during thefe laft 
ten years, concur to (hew, that thefe bodies can neither 
be feparated into more fimple fubilances, nor reprodu- 
ced by artificial combinations. Thefe fubftances are, 
as we have already mentioned, 55 in number. Thej, 
with their correfponding compounds are numbered witk 
Arabic numerals, running down both the right and left 
fides of the table. 

The 55 fimple fubftances of the firft column aredi^ 
vided into five clafies, according to the dififereoces of 
their nature. The firft of thefe clafles confifts of four 
bodies, which appear to come nearly under the charac* 
terthat has been aifigned to the elements, and ad the 
Bioft important part in combinations. Thefe are, i. 
Light: 2. Caloric^ which has hitherto been named 
matter of heat : 3. Oxigene^ or that part of vital air 
which becomes fixed in burning bodies, augments theii 
weight, and changes their nature, and of which the 
moil eminent property being to conftitute acids, has in- 
duced us to give it a name alluding to that remarkable 
charadleiiftic : 4. Hydrogene^ or the bafe of the claftic 
ifiuid which is called Inflammable Gas, and which, as ic 
i^ one of the principles of water, exifts in ice, in a folid 
flate. Thefe fiift four principal bodies are connected 
by a brace. 

The fcccnd clafs of the undccompofed fubftances, ift 

the 
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the firft column, confis of 26 different bodies,— all of 
Mrhich are liable to become acid, by combining with 
oxigene ; and in confequence of their poffeflihg this 
characieriftic in common, we diftinguifh them by tbd 
name oiacidifiahle bafes. There are only four of thefe 
36 bodies that Can be obtained in a fimple uncombined 
ftate. Thefe four are, a^ote^-^xht radical principle of 
the nitric acid *, or the folid bafe of atmofpheric me^^ 
phitis, well known at prefent to chemids, in the fifth 
divifion ; pure coal^ carbon^ or the rddical principle of 
the carbonic acid, in the fixth divifion ; fuipbUr^ or the 
radical principle of the fulphuric acid^ in the fevetith 
divifion; 2Lnd pbofpbore, or the radical principle of th£ 
phofphoric acid, in the eighth divifiom The other 22 
are only known as they exift in combinatioil with oxi-i 
gene, and in the ftate of acids. But in order to extend 
and fimplify the Science, we have fuppofed them fe-^ 
parated from oxigene, and exifting in that pure ftate to 
which it is probable they may one day or other be re- 
duced by art. They are all| therefore, inferted in th(i 
firft column, as exiftidg in this fuppofed firtiple ftate^ 
and diftinguifhed as the radical principles of the acids 
into which they enter. 

The third clafs of th^ Unde^oftipdfed fubftanc^s of 

the firft column^ confifts of metallie matters, in number 

17, extending from the 31ft to the 47th divifion, inclu^ 

Jive. They all retain the names by which they have 

been hitherto known. The three firft are liablef to pafs 

T 2 into 

* It it alfo to be obferved, that dzote Is never obtibcd in a fepa' 
rate infulated date, but always in a gazeous ftatCy tD4 io coBbtoattoi. 
vith ca!oiie4 
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into an acid ftate^-^agreeing, in this charadenftic^ with 
the preceding acidiiiabie bafes. 

In the fourth clafs, are the earths which have not 
yet been decompofed,— ^/»r^(?f// earib^ aluminous eartbt 
barytes^ lime^ and magnefia^ in fo many fuccdiive divi- 
fions. None of thefe five earths has yet been decom- 
pofed ; and they are therefore to be confidered, in the 
prefent ftate of our knowledge, as fo many (imple bo* 
dies. 

Laftly, the fifth clafs of undecompoCed fubftances^ 
conlifls of the three alkalis, — potajb^jbda^ and ammomac 
The laft of thefe fubftances has been decompofed by 
MeiTrs Bergman and Scheele ; and M, BertboUrt has 
determined, in a precife manner, the nature and the 
quantity of its principles^: But we were unwilling to fe* 
parate it from the fixed alkalis, the component princi- 
ples of which we hope alfo to difcover in a (hort time: 
It would be improper to break through the order, and 
overlook the mutual relations of thofe fubftances, which 
in many refpedsad, in chemical experiments, asunde- 
compofable matters. 

The firft column, all the divifions of which we have 
now explained, is, like each of the others, diyidedlon* 
^.itudinally into two; tlxe left fide exhibits the old 
iiames of the iubitances in Italic cbaraAers. 

Column II. 
The fecond column is intituled, The same Su»- 

SIANCES REDUCED INTO THE STATE OF GAS, BT THE 

ADDITION OF Caloric. It exiiiblts the permanent 
liciitorm ftates into which a number of the fimplc fub- 

ftanccs 
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lances in the firft column are liable to pafs. In this 
:oloa;n, there are only four elaftic fluids, the names 
)f which, like all the words in the other columns, are 
lerived from the names of the undecompofable matters, 
ind are tendered fufficiently intelligible, by the addition 
of the word ^oj to the correfpondent words in the firll 
column : — Oxigenous gas, hydrogenous gas^ gas azote, 
ind ammoniacat gas. 

Column III. 

The title of the third column informs the reader, 
that it confifts of The sam£ Sobstances which ap- 
pear in the firfl column, c .mbined with Oxigene. 
This ts one of the fullell columns in the Table ; for, al- 
moft aD the bodies in the firll column are capable of 
crombination with oxi^ene. The names in it are all 
:ompounded of two words, expreflive of the two mat- 
ters of which the fubftances to which they belong, con- 
fill. The firft of thefe words, is the generic term of 
the acid, which indicates the faline charadler that it de- 
riyes from oxigene : The fecond peculiarifes each acid, 
and refers to its peculiar radical principle. The 5th di- 
vifion of this third column exhibits the combination of 
azote^ or nitric rudical, with oxigene. From that com- 
bination ariie three compounds, produced by a diverfity 
in the proportions of the principles : The azote is either 
united wuh the leail jjolliole quanrity of oxigene, and 
it then forms the b::fc of nitrous g:ifj — or faturated 
with it, and then it conititutes nitric aciil; — or u- 
nited withlefs than in nitric acid, yet with more than 
ia nitrous gas, and then it f^rms nilrous acid. We 

T 4 t^.y;^^^ 
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exprefs the three difTerent Kates of this combioation 
finiply by varying the termination of the fame word. 
In the fame manner, the termination of the Julpburk 
acid is varied in the 7th divifion ; that of the pbofpboric 
acid^ in the 8th divifion ; and that of the acetic acid^ ia 
the 13th. Thefe acids exift hi tw^o ftaties of combina^ 
tion with oxigene, according to the quamities which 
their acidifiable baCes contain. When the bafes are 
completely faturated, the acids produced are, the fuU 
phuric, the acetic^ and the pbojpboric: When the 
bafes arc not faturaied, and do not contain oxigene 
in a due proportion, we call the acids that are then 
formed, the fulpbureaus^ the acetous^ and the pbof- 
phorous. We have followed the fame general rule 
in the denomination of all the other acids. When 
an acid is known only in one ftate, and, in that ftate, 
the bafe is fuUy faturated with oxtgene, fuch as the 
carbonic or the boracic acid, its name then terminates 
in ic: when it is known in two ftates, it is diftinguiQi- 
ed, in the flrongcx ftate, by the termination ic; in 
the w^eaker, or that irt which there is an excefs of 
the acidifiable bafe, its name terminates in ous. Ac- 
cordingly, in thofe acids which are known only in 
one ftate, and yet have their names terminating in 
ous^ it may be underftcod that there is an excefs of the 
acidifiable bafe : fuch are, the tartareous acrd, in the 
14th ^\^\^\QX\\ pyrO'tartareoxis^ in the 15th j the /yro- 
ligneouSy in the 21ft; and the pyro mucous^ in the aid. 
Ihe muriatic acid, in the 9th divifion, is in a ftate 
different from any of the others. Befide its combina- 
tion, in w hich it is faturated w ith oxigene, it is ahb ca- 
pable of rcctiving an excefs of oxigene, which commu- 
nicates 
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nicates to it fome remarkable properties. To di(lingui(h 
It as it ezifts in this lall ftate, we call it the oxigenated 
muriatic acid ; and the epithet oxigenated^ may be ia 
like manner applied to any of the other acids that Ihall 
be found exifting in the fame flate. The lower diviiions 
of this third column, from the 31ft to the i|7th inclufive^ 
exhibit the nomenclature of another fyftem of bodies. 

The word oxide h there found at the beginning of the 
compound denoaiination. The reafon which induced us 
to fubftitute this name to that of metaUiccalces, has been 
explained in our memoir on this nomenclature. It does 
not exprefsa faline quality, as the word tfdJdoes,andyet 
denotes a combination of oxigene : and it may be applied 
to all bodies that are fufceptible of a combination with 
oxigene without paffing into a ilate of acidity ; and this, 
whether their not becoming acid be owing to the fcanty 
proportion of the oxigene, or to the nature of their ba- 
fes. Thus, for inftance, the phofphoric acid, vitrified, 
or deprived of a part of its oxigene, by the adion of a 
llrong heat, becomes a fort oi pbojpboric oxide. Nitrous 
gas, too, which is not more acid than phofphoric glafs, 
18 properly ii nitrous oxide ; and hydrogene, in combina- 
tion with oxigene, forms not an acid, but water, which, 
in this light, may be coniidered as an oxide of bydro* 
gene. 

Of the 17 metallic oxides, between the gid and the 
48th divifion, there are 3 which are only in intermediate 
ilates between the metallic and the acid. It is for want 
of oxigene that the oxides of arfenfc^ molybdena, and 
tungften, in thei 3iil, the 32d, and the 33d divi(ions» are 
not yet become acid. A greater quanity of the acidify- 
ing principle conftitutes them the arfenic^ the molybdic^ 
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and the tunjlic acids. Epithets taken from colour ferve 
to diftinguifh the different oxides of the fame metal, as 
may be obferved of the oxides of antimony, lead, and 
mercury. 

Column IV. 

The 4th column, intituled, The same srtJ0STAN£i9 
rN A GAZEous oxioBNATED STATE, Contains fimple fub« 
ftances combined both with oxigene and with a fuificU 
ent quantity of caloric to reduce then^ to permanent 
gafes; under the ufual preflure and temperature of the 
atmofphere. There are only fix fubftatieds known to 
cxift in this ftate, — nitrous gas^ nitrous ucidgas^ earh^ 
nic acid gas, fulphureous gas^ muriatic and oxigenaui 
muriatic acid gas, andjtuoric acid gas. — ^No other oxige- 
nated fubftance having been reduced into a gazeous ftate 
by caloric, we have therefore introduced into this column 
feme peculiar combinations of metallic oxides, or oxige- 
nated metals, with different bafes: It is accordingly di- 
vided in the middle ; and the lower part intituled, Me- 

TALLIC OXIDtS WITH DIFFERENT BAStS. From thc 

31ft to the 45th divilion inclujive, are the combinations 
of metallic oxides with fulphur and alkalis. The for- 
mer are Q-dWtid Julphurated oxides of aifenic, lead, &q; 
the latter, alkaline metallic oxides. When any of thefe 
compounds varies in the proportions, and confequently 
in its properties, we diftinguilh it in the fame manner 
as^theiimple oxides, by epithets taken from colour: 
thus we fay, grey, red, orange^ &c. fulpburated oxides 
qf antimony. 

Column 
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Column V. 

The 5th column, confiding of the fimple sub- 
stances, in the ift column, oxigekated and neu- 
tralised BT THE ADDITION OF BASES, OF, neutral 

falts in general, exhibits many more names than any 
of the preceding columns ; becaofe we have thought it 
neccfljry to give, in this column, a greater number of 
examples, in order to (how the fuperiority of this fyftem 
of nomenclature over the ancient names; mod of which, 
though expreffingtimilar combinations, were innowifc 
analogical. 

Any perfon may fee, by looking (lightly over this co- 
lumn, that the names contained in it, and exprefTing (!• 
xnilar combinations, have all one termination. It is eafy 
to fee, that this muft greatly facilitate the ftudy of the 
fctence, and contribute greatly lu the perfpicuity of 
works of chemidry in which this mode of denomination 
ihall be adopted. The bodies belonging to this column 
are compounds of three fubftances, — acidifiable bafes, 
the acidifying principle, or oxigene, and terrene, metal- 
lic, or alkaline bafes. But w:; ufe only two words to 
exprefs their nature ; for, the firll of thefe being de- 
rived from tbc nnme of the oxigenousor acid combina- 
tion, ferves touenote that combination; the other refers 
folely to the bale with which the acid is faturated. The 
names of all theie compoun.Is terminate in ate, when 
they contain aciJs completely faturateJ with oxigene : 
but when the acius are not completely faturated with 
that principle, the name of the neutral fait then termi- 
nates in itc. We have given more inftances of neutral 

3 Sa\.\x 
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falts formed from thofe acids which are befl known and 
moil ufed, than of the falts formed with the acids which 
are lefs common ^• 

The names of 18 genera of neutral falts in this table 
terminate in ate. This termination of their name (hews, 
that the acid to which they owe their formation isknown 
only in the (late of the complete faturation of its acidifia- 
ble bafe with oxigene : and accordingly, the names of 
all the acids to which thefc neutral falts belong, termi- 
nate in ic, by the rules of our nomenclature, as appears 
in the 3d column. 

The 14th, 15th, a I ft, and 22d, di^ilions, exhibit 
names of neutral falts, terminating in ite. The termi- 
nation 




• The neutral falts ar^'chir exceedingly nuideroas. There arc 29 
acids known, \irhicb, as each of them may be faturated by 4 foluble 
earths, 3 alkalis, and 14 metallic oxides which are not acidifiable (for 
it appears, that the acidinable oxides, fuch as thofe of arfenic, molyb* 
dena, and tungden, do not neutralife the mineral acids), form 609 fpe* 
cics of compound falts. Add to this, that 5 of thefe acids, the nitric, 
the fulphuric, the muriatic, the acetic, and the phofphoric» combine 
with ncutralifable bafes in both of their different dates; and that a num- 
ber of acids, fuch as the fulphureous, the tartareous, the oxalic, and 
the arfenic, admit of faturation with different quantities of the bafe, 
in confequence of which they form what are called acldu!a^ of which 
there are already 8 d'lferent fp; civ j very well known *. With this ad- 
dition, the number of the neutial falts will amount to 722 fpecies, the 
names of whic li may be methodically formed, from the 46 or 48 ex« 
amples given in this table. 

• Such are, acidulous fvlphatc cf pot^ifi^ or vitriolatcd tartar with an excefsof the 
acid ; taitariLsy or aciduLus oxalates of pUajh^ foda^ and ammoniat, or crcams of tar^ 
tir, and fait* of for rcl, artificially prcp^^ircd uith the pure tartareous aod oxalic 
adds combined N^ith a fmall quaiitiiy of tiie alkaline bafes ; and the tuidulottt arjr- 
nie i/ftitcfa, or arfjnlcal neutral f*:!t of Macqucr. 
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Bauon of thefe lalts is meant to indicate, that in the a- 
cids from which they are formed, there is an excefs of 
the acidifiable bafe. 

There are other divifions in this column, exhibiting 
both the terminations ate and ite : thus, in the 5th co- 
lumo, nitrate and nitrite ; in the y\h fulpbate, and ful^ 
pbitej in tht 2th, pbofpbate 2^nd pbojpbite ; in the 13th, 
acetate and acetite. Thefe terminations (hew, that the 
falts to which they belong owe their formation to acids 
ezifting in two different dates. Nitrates, for inftance, 
are formed by the nitric acid, in which the acidifiable 
bafe is fully faturated with oxigene ; and nitrites again 
aie formed by the nitrous acid, in which the bafe is not 
completely faturated with the acidifying principle. 

In fome others of thefe divifions, there are neutral 
falts different from any of the above. » Thus, in the 9th 
divifion, we h^ve oxi^enated muriate of pota/b^ the com- 
bioation of the oxigenated muriatic acid of potafli, a fait 
yery different from fimple muriate with potafli, and 
which M Berthollet has difcovered to poifefs the pro- 
perty of detonizing on burning coals. In other divifions 
in this fame column, we have expreifed faline combina- 
tions in which the acids predominate, by adding to the 
fyflematic name of thefe falts, the epithet acidulous : 
Thus, the 14th divifion contains acidulQus tartarite of 
pota/b ; and the 16th, acidulous oxalate ofpotajb. Laft- 
Jy, by the tn^xt^ionfuperfaturated, we diftinguifli thofe 
neutral falts in which the bafe predominates, as may be 
fecn in the 8th divifion, in which is, fuperfaturated phzf 
pbateoffoda; and in the lorh, in which we have borax. 
Of fuperfaturated borate cfpda, 

^j refleifUng on the ftricl etymological method wh 
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we have obferved in affixing thefe denomtnatiom t9 
neutral falts ; and conQdering, that, in the old nooien^ 
clature, theie appears fcarce any analog between the 
names of falts of a fimilar nature ; the Reader will 
perceive the reafou of the changes which appear in this 
column, which are more numerous than thofe which 
any of the others exhibits; though there is adnallyno* 
thing new in it, but the variation of two tenninatipni 
^f names wl^ch were before in ufe. 

Column VL 

The fixth and lad column of this table, which com- 
prehends fimple fubftances combined in their natural 
fiate, and neither oxigenated nor acidified, — as the title 
fhews, is one of the fhorteft, and contains but few com* 
pounds. The lower divifions, from the 31ft to the48th» 
contain compounds confiding of different metals, which 
we fuffer to retain the names oi alloys and amalgams^ by 
which they have been hitherto known^ Above the 31ft 
divifion, there are only three which exhibit a new no- 
menclature, founded on the fame principles with the 
foregoing. The fixth contains carbure of iron i-^^. de- 
nomination by which we have diilinguifhed the na- 
tural combination of coal and iron, called plumbago* 
The 7th divifion exhibits metallic fulphures. or natural 
combinations of fulphur with metals, — alkaline fulphu- 
res, or combinations of fulphur with alkalis and fulphu- 
ratcd hydrogenous gas, or the foluiion of fulphur in hy- 
drogenous gas. Laftly, in the 8th divifion, we exprefj, 
by the generic name oi metnilic phojphures^ natural com- 
pounds of phofphorus with metals : Thus, to the name 

fyderite, 
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fyderite^ wc fubftitute the ezprellion pbofphure of iron^ 
which plainly fignifies the combination of phofphorus 
with iron : and thefe three words carburc^ falphure ^ and 
pbofpbure^ differing only in the termination from names 
which are very well known, convey an accurate idea of 
iimilar combinations, and diftinguifh them from all other 
compoands. 

Below thefe fix columns, we have placed a nomen- 
clature of the principal compound bodies that are found 
in vegetables. In this part of the table, we have mere- 
ly feledtedfrom among the old names, thofe vvhofe lim- 
plicity and plainnefs render them fuitable to our pur-- 
pofes. 

Such is the method which we have followed in form* 
ing the fyftem of names exhibited in this table. Thofe 
who make tbemfelves matters of this table, which may 
very eafily be done, will readily perceive, that we have 
formed but very few new words, excepting fuch as were 
indifpenfably neceflUry to denominate fubftances before 
unkoown, fuch as the newly-difcovered acids. By tra- 
cing the order of the fubftances in the firll column, 
frooi which all the reft are derived, any perfon will fee, 
that wc ufe no new words but ox'igene^ hydrogene^ and 
azote. As to the words caloric^ carbone^ Jilice^ ammoniac^ 
both thefe and all their derivations are formed by a very 
flight change from names before well known and much 
ufed. It is plain, therefore, that our new nomencldture 
differs from the old, in nothing but new tcrmnunons; 
and if thefe changes render the (tudy eulisr, and the 
language of the fcience more intelligible, — above all, if 
ihey enable us to exprefs ourfelves with uneqi.ivocal pre-^ 
clfion, — c^tbe trial of t!iis nomenclature that has been 

made 
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made in the courfe of Le£lures on Chemiftry delivered in 
the King's Garden and the Lyceum, affords ut realbn to 
hope ; — the reformation which we wi(h to introduce on 
fo (imple a method, cannot but be highly favourable to 

the progrefs of Chemiftry. ^The experience of thofe 

years, during which period I have now taught thb do. 
menclature, as well as the teftimony of all my pupils, 
have confirmed the hopes which I formerly entertained. 
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TWO TABLES OF SYNONYMOUS NAMES. 



^T'O our general table of the fyftematic Nomencla* 
ture, exhibiting the whole of our fyftem, we 
bare thought proper to add a lift olf fynonyma, con* 
tainingall the words neceflary in denominating chemical 
preparations. This lift of fynonyma is given in the 
form of two Tocabularies. In the firft of thefe, are the 
old names, difpofed in alphabetical order; and oppofite 
to them, the conefpondent, new, or newly adopted 
names. This vocabulary not only (hews the names 
which we have given to the different chemical com- 
pounds ; but perfons not very well acquainted with the 
preparations in general, the old names of which do not 
at all explain their nature, will find, in the new fyno- 
oymous words^ a fort of definition of the fubftances to 
which they are affixed, fufficiently plain and diftin£t, to 
enable them to underftand their natures. 

In the fecond vocabulary, the order of the new and 
the old names is diredly contrary to that of the firft ; 
and we hope it will be found no lefs ufeful. 

In it, the new names appear in alphabetical order, 
and oppofite to tiiem, are exhibited the corrdpondiog 

Vol- IV. U oU 
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old names. In this, our. objcA was, toglve a toiDplete 
lift of fynonymous terms, in ordc*r ttiat ftudents might 
not, in this fcience, be under the fame difficulties as in 
fome others, particularly in Mineralogy and Botany, ia 
which the valt variety of different nafnes given to the 
fame thing, has produced a degree of ccnfvifian ^ndob* 
fcurity, which the labours of Ibme of the moft indefati^ 
gable men have not been fufBcient to remove. 

In this new vocabulary, we fliew that the fame fub- 
Aance has frequently received eight, ten, or twelve dif- 
ferent iia<7ies; that moft ofthefe names bear no relation 
to the things to which they are affixed ; — which indeed 
ccjuld not bur h-^pen in a fcience in which the lirft 
writers fought to conceal every thing under a veil of 
niyftcry ; and in the hiftory of which we cannot trace 
the feveral periods at which thofe who have cuhivated 
it, hwe attained an accurate knowledge of the diflFercnt 
compounds. But, to avoid tedioufnefe and obfcuritji 
we have taken ^are not to exhibit here, the names an- 
ciently given to different fubftances by the alchemifts, 
which, as they were founded on abfurd or chimerical 
ideas, have happily been forgotten fince chemiftry hai 
begun to make equal progrefs with Natural Philofophy. 

Each ofthefe tables of fynonyma, therc*fore, has its 

r 

life. The firft may be ufed as a didionary in reading 
books on cheniiftry, that have been publiftied before 
this period, as it gives the new name com fponding to 
every old name which can occur in fuch works. In this, 
as well as in the following, we have given only the 
names of Ampler compound bodies, and of chemical pre- 
parations. The names of the operations we have not 
given, as we huve trade no change upon them. Tic 
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fccond lift of fynonyma contains more words than the 
firft; for in it, there are a gogd many compounds, the 
knowledge of which we owe to late experiments, and 
which, till within thefe few years, had no names. It 
may therefore be confidered as being in fome degree an 
inventory of the chemical knowledge which we at pre* 
fent poflefs. 

In both thefe lifts, there are fome fynonymous words 
smong the new names. We retain them, becaufe fome 
of them are very generally ufed, and becaufe fome choice 
of expreffions with different terminations is neceiTary 
to giTe variety to difcourfe, and to prevent a difgufting 
monotony. Thus, for inftance, the word exprefEve of 
the bafe of neutral filts, may be either a fubftanMve or 
anadje^ve, at the pleafure of the writer. In books on 
chemiilry, there may be fome words found that do not 
appear in our vocabularies ; but the nature of the com* 
pounds to which they have been applied, is not yet 
well known ; and thofe who condder to what ftricl laws 
we have here fubje£led ourfelves, will readily be feniible, 
that it would have been impofHble for us to give i\ames 
to combinations but imperfedly known. 

We have added fome definitions to feveral general or 
particular names, either when we have been doubtful of 
the natjire of the compounds to which they belong, or 
in fpeaking of bodies but lately difcovered. The fecond 
table^ which exhibits the new names in alphabetical or* 
dec; with the correfponding old names, gives at the 
fame time a Latin tranflation of the new names : In mak- 
ing out this tranflation, we have ftill adhered to the fame 
rules. Uniformity of teynination, and the laws of de- 
rivation^ are the two principles by which we have been 

U 2 uniformly 



tDniformly Airefted. Our NomencUnare Would IfiTte been 
imperfed, if we had negledcd to offer to phflofophen 
of all nations an uniform mode of expreffiiig themfelvci, 
ll^hich might make them generally imderftobd. As the 
fcience improves, fuch new names as Audi becotaitne^ 
ccffary maj be added upon the (ame platu 
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CETATED Ammmat. 

Acetated lime. 

Acetaied clay. 

Acttated copper. 

AciiaUd magftifig* 

Acetated lead. 
Acetated foda* 
Acitattd pctajh* 
Acetated zinc. 
Acetated iron. 

Acetated mercury. 



Acct 
Acct 
Acct 
Acer 
Acet 

1 Acct 
Acct 

I Acet 



te» ainmoniacaL 
te of ammoniac* 
tC) calcareous, 
te of lime* 
te» alumboua* 
tc of alumine* 
te of copper. 
tCj magnefian* 



1 Acetite of magne(k« 

Acetite of lead. 

Acetite of fdda* 
^ Acetite of potaflu 

Acetite of zinc. 

Acetite of iron. 
J Acetite of mercury^ 
" 1 Acetite. mcrcuii^ 

U3 
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Ancient and Modern Namei, 



" Old Namei. 



jlcid, aetteui. 

^cid, atrial. 

jicid, arfinical. 

Acid af benxniru 

Actdefhorax. 

Acidt carhonactiui. 

Acid of citrem, 

j4cid, crttaaaui. 

Mid ofantt. 

Add ofappla. 

Add, btn%»nlc<. 

Acdoffalt. 

Actd tf/ulphur. 

Add of amber. 

Add Bffugar. 

Acid oftalkto. 

Add of vinegar. 

Add of Wolfram^ aatrdine 

MeJ., D'Elhuyar. 
Add, fluoric. 
Acid.farmdne. 
Acid, golaSlic, 
Add, galiic. 
Acid, /igtiie. 
Acid, iuhi<,^c. 
Acid, maliifian. 
Add, .Mrlxe. 

Add, depklo^ifliciied marine. 
Add, uiiphick. 
Add, m^fybdlc. 
Acid, vhiU tiilra:/!. 
Acid, nilrouJ viithoitt gas. 
Add, diphl-'gificaUd nitrous. 
Add, phkgtHicated r.ilroM. 
Add, oxalme. 
A-, idum pcrlatum. 
Acid, dcphlogijlicattd phfphri 
A.id, phhgi/licoied p£o/phi»ic. 
Add, f.uchanne. 
Add, Jacckalnclkt 
Acid, Jibacous. 
Add, Jtdit'ive. 
Add, /purrj. 



Acid, acetous. 
Acid, carbonic 

Acid, arfrnic. 

Acid, benzoic. 

Acid, boracic. 

Acid, carbonic. 

Acid, citric. 

Acid, carbonic. 

Acid, formic. 

Acid, malic. 

JVcid, benzoic. 

Acid, muriatic. 

Acid, fulphnric. 

Acid, fuccinic. 

Acid, oxalic. 

Acid, fcbacic. 

Acid, acetous. 

j- Acid, tunftic. 

Acid, fluoric. 

Acid, lormic. 

Acid, h£lic. 

Acid, pallic. 

Acid, p]iro- ligneous. 

Atia, lithic. 

Acid, malic. 
Acid, muriatic. 
Attd, oxi^eiiatcdmuriatiCt 
Add, carLonic. 
Acid, molybdic 
Atid, nitric. 
Acid, nitric- 
Acid, nitric. 
Acid, nitrous: 
Acid, oxalic. 

i)u])e rf.i I uratcdphofphateolM 

f. Atid, pliorpiioric. 

Acid, pholphorous. 
Add,, oxalic. 

Acid, facclio-lafiic. 

Acid, fcbacic. 

Acid, boracic. 

Acid, fluQiic. 
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Nam€3« 



Itiw Namtii 



treous* 

9UJ. 

reoui, 
flic. 

tflicated vltrUlic* 

V^ add* 
m. 

Hjertc* 
Schteliu 

f . 

mr, JliftUng* 

'• 

d. 



Refpour. 

Van Helmcnt. 

leneraU 

tsr.Jixedj n§tcau/ilc* 

(flic. 

erwfcent. 

"tar^fixedy cau(lic» 

UabUjisid* 

^'tc marine* 

'ine^ tict caujllc. 

ted mineral 

fitc mineral. 

rvefceni mineral* 

fgr/iicated. 
2 fed vegetable* 



Acid, fulphureous* 

Aritiy pyro mucous* 

Acid, tarUrcous. 

Acid, tuniUc. 

Acid, fulphuric. 

Acid, falphureous* 

Imaginary principle of litjtth 

Chemicala(nniciesoractraAiond4 

Aggregation. 

Sulphureous acid ^s« 
Ammoniacal gas. 
Oxigenous g^s, or vital att« 
Atmofpheric air. 
Oxigcnous gjas. 
Carbonic acid gas. 
Carbonic acid gls* 
Azotic gas. 
Hydr;jgcnous gas. 
Sulphurated hydrogenous gall 

Carbonic acid gas* 

G'as azote. 

Oxigcnous gas. 
rUnivcrfal ro!vi:nt, the exiftence 
< of which was fuppdfcrd by th# 
C Alchcmiils. 

Potafh miicrd with oxide of zin9« 

Cai bonatc of potaih. 

Alkalis. 

Carbonate of poufli. 

Alknlis. 

Aik I'iine carbonates. 

Potaih. 

Carbonate of potafli* 

Sot'a. 

Carlonatc of foda. 

Carbonate o£ foda« 

Soda. 

Carbonate of foda. 
C Ferruginous prufEatc of potaui| 
\ not faturaced* . . 

Ferruginous prr^R-^- -^ ""^MjlK 

Carbonate o^ 
U4 
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jimiHit Mi Modern Namii 



Old l^amet • 

jtllali, caufiic vegetahk. 
Jllkati^ caullic volatile. 
jMalif concrete volatile. 
Alkali^ efftrvefcent volatile^ 
Alhali^ jiuor volatile. 
Alkali, urinous. 
Alliy of MHals. 

Alum. 
Alunij mcrtHf. 

Alum^ nitrous. 

Amalgam ofjilver. 
Amalgam ofhifmuth. 
Amalgam of copper, 
jmalgam of tin. 
Amalgam of gold.. 
Amalgam of lead. 
Ama^am cfzinCj 
Amber yellow. 

AmmoniaCf arfenicah 

Ammoniac^ cretaceous. 
Ammoniac^ nitrous. 

Ammoniac^ phofphoric. 

Ammoniac^ fparry. 

Ammoniac^ tartareous. 

Ammoniac^ vitriolic. 

Antimony^ ore of . ^ 

Antimony^ crude. 
Antimony^ diaphoretic. 

jfqua ftygi^* 

Aquila alba. 

Arcanum dupUcaium. 
Affcnicy regulusofm 



NiwNsmii. 

• 

Potafli. 

Ammoniac. 

Ammoniacal carbonates 

Ammoniacal cajlxmtte. 

Ammoniac. 

Ammoniac* 

AUoy. 

5 Sulphate of alnmine. 
C Aluminous fulphate. 
5 Muriate of alumine. 
^Aluminous mnriate* 
\ Nitrate of alumine* 
(- Aluminous nitrate. 

Amalgam of fihrer. 

Amalgam of bifmntk 

Amalgam of copper. 

Amalgam of tin. 

Amalgam of gold. 

Amalgam of lead. 

Amalgam of zinc. 

Amber. 
f Ammoniacal arfentate. 
\ Arfeniate of ammoniac. 
f Ammoniacal carbonate. 
(^ Carbonate of ammoniac. 
f Ammoniacal nitrate. 
(^Nitrate of ammoniac. 
r Ammoniacal phofphate. 
\ Phofphatc of ammoniac. 

{Ammoniacal fluate. 
Fluate of ammoniac. 
i Ammoniacal tartarite. 
Tartaritc of ammoniac. 
5 Ammoniac fulphate* 
C Sulphate of ammoniac. 
Native fulphurc of antimony 
Sulphure of antimony. 
White oxidcofantimonybjn* 
r Nitro-muriatic acid by amta^ 
I acjl muriate. 
c Mild fubiimattd mercurial s 
J^ riate. 
Sulphate of potafit. 
Aifcriic. 
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Old Names. A 

At/enicj white cah vf^ 
Arftnic^ red. 
Arfeniate of pota/b. 
AttraBktts^ eleSive* 
A%ure of cobalt, or of fiur 
ffee. 



New Karnes. 

Oxide of arfcnic. 
Red f ulphurated oiudeof av&nic. 
Arfeniate of potafli. 
£le£live attra^ions. 
Vitreous oxide of cobalt with 
filiccous earth* 



Borates. 

BarotcSf effervefient. 
Safe of vital air. 
Bafe of marine fait. 
Balfams of Bucquet. 

See the new Nomenclature. 
Bal/am of fulpbur. 
Benzoin. 
Benzanes. 

Butter qf antimony. 
Butter of arfenic. 
Butter of bifmutb. 
Butter ^ tin. 
Bourne s /oiid butter ff tin. 
Butter of zinc. 
Btzoar mineral. 
Bifmuth. 
Bitumens. 

Blende^ ox falfe galena. 
BluCf Berlin. 
Blue^ Fniffian. 
BeraXf ammoniacal. 

BoraXj argillaceous. 
Borax, crude. 

Borax, calcareous^ 

Borax of antimony. 
Borax of cobalt. 
Borax of copper. 
Borax of zinc. 

Borax, m^gnefiatL 



B 

Barytes. 

Carbonate of barjtes. 

Oxygene. 

Soda. 

Balfams. 

Sulphure of volatile oil. 

Benzoin. 

Benzoates. 
Sublimatedmuriate of antimony. 

Sublimated muriate of arfenic. 

Sublimated muriate of bifmuth. 

Sublimated muriate of tin. 

Concrete muriate of tin. 

Sublimated muriate of zinc. 

Oxide of antimony. 

Bifmuth. 

Bitumens. 

Sulphure of zinc. 

Pruiliate of iron. 

Prufliatc of iron. 

Ammoniacal borate. 
5 Aluminous borate. 
c Borate of alumine. 
C Borate of foda, or borate fuper- 
\ faturated with foda. 
< Calcareous borate. 
\ Borate of lime. 

Borate of antimony. 

Borate of cobalt. 

Borate of copper. 

Borate of zinc. 
C MagneGan borate. 
. C Borate of magneiiak 



5'4 



Ancient add Modern ^iUt^^ 



Old N^ncl.. 

JSorax^ martial. ' 
JfaraStj meritirial* 

JBorax^ portderotu or huMitm 
Braji, brrnixr. 



3 ; ifraiJ^ti0Uk j 

. Borate of imn** 
~ Borate of ihercurf 4 
tSarytic borate/ 
7 Bora^te of bMnrtei* 

^oratcof pouflk^ . 
K Al\oj of copper and dri, .ba^ 
C ^rbroDZc. 



Calculus^ urinsrjm 
Cmmileonj mmrml. 
Camphor. 

Camphoritesy (falls*) 
CauJIicum. 

Cerufi. 

drufi ofantimonj^ 

Ccalf pun. 

Calx ofatiiimonyy vUrifled. 

Calces f fnctaUic. 

Cinnabar, 

Citrates^ (falis^) 

Cobalt^ or cobolu 

Colcotkar, 

Copperas^ nuhUe, 

Copperas y green* 

Copperas^ Blue. 

Cbalhy umwoniacaL 

Chalky barotie. 

Chalk of lead. 

Chalk offoda. 

Chalk ofzinc* 

Chalky magnefian. 

Chalky mariiall 

Chalky or calcareous fpar. 

Clay. 

Clayy pure* 
Claj^ cretaceous^ 



Lithie acid. 

Ozidt of mangaaeiSB aad potaflk 

Camphor* 

CacTiphoratPi.' 

Ima^niirf Drii|ci|iIe of Meyer. 

f White oxide of lead bf acetPOl 
acid, mtmdnmth^dfJL 
C White oxitie of aDtii|ii|ij ^ 
\ precipitation.... - 

Carbone. 

Vitreous oxide of antimonj. 

M eta Hie oxides. 

R ''d f u tphuratc doxideof mercnry 

Citrates. , 

Cobalt. 

Redoxideofironbjfiilphuricadd 

Sulphate of zinc. 

bulphate of iron. 

Sulphate of copper. 

Ammomacal carbonate* 

Bary tic carbonate. 

Carbonate of lead. 

Carbonate of foda. 
. Carbonate of zinc. 
f Magncfian carbonate. 
(, Carbonate of magnefia. 

Carbonate of iron. 
J Calcareous carbonate. 
{.Carbonate of lime. 
CArgilla, miiture of alunune and 
\ filex. 

Alumine or alumines- 
r Aluminous cartwnate. 
([Carbonate of alumine* 
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Old Names 

Cream ofUmt. 

Cream or crjfials tftarUr. 

Crjftal muiirslm 

Crjftals rffoeb, ^ 
Cryftah ofthe'nmn. 
Cry fiats of Venus. 

Crocus metallorum* 

Copper. 

Copper^ jellovt. 



D 



New Names. 



J Aluminous fluate. 

(.Fluate of alumine* 
Calcareous carbonate* 
Acidulous tartarite of potafh* 

{Nitrite of potafti, mixed with 
fulphate of potafli. 
Cryftaliifed carbonate of potafh* 
Cryftallifed nitrate of Giver. 
Cryftaliifed acetite of copper* 

{Semi- vitreous fulphurate oxide 
of antimony. 
Copper. 
C Alloy of copper and zinc^ or 
\ htten. 



Diamond. 



D 

Diamond. 



lEmetic. 
Empyreal air. 
£ffitices. 
Ssher^ acetous. 
Etber^ marine. 
JEtbcTf nitrous. 
Mtier, vitriolic* 
JEihicps, martial* 

JEtbiopSf mineraL 

Ethiops perfe% 
Extradm 



Antimonial tartarite of potaOi. 

Oxigenous gas. 

Volatile oils. 

Acetic xther. 

Muriatic aether. 

Nitric aether. 

Sulphuric xther. 

Black oxide of iron. 
C Black fulphurated oxide of mer« 
^ cury, 

Blackifh mercurial oxide. 

Extractive principle. 



Feculum of plants. Feculum. 

Fl^tr,, ^mmnmalrfepppn. puWimatcdmmonucal muriate 

Fhvxrt, mrtial mmmacal, . ^ Sub tod aminoniacal muriate 



SX^ 



Ancient and Modern N^amfisl 



Old Namet . 

n§wers^ Jilver rf rigulm of 
timoriy. 

Flowers ofturfiaU* 
Flowers ifhetrxain^ 
Flovxrs t^lufmatb* * 
Flowers if tirt. 
FUwerSi wuiallU. 
Flowers rf/uiphur^ 
Flowers ofvunc* 
Mhttds^ sHr^fermm 
Fluids^ Elafiic* 

Fluor^ argillaceous. 

Fluor ofpotafb. 
Fluor ofjoda. 

Fluor^ magnejian* 

Fluor^ heavy* 
Formiatesy (falts.) 



Q 



.ACw JMmi^ 



* y Sublimated oxide of tacuaoni 

Sublimated oxide 0/ ar&u^ 

Sublimated beoaoic acid. 

Sublimated oxide of bifmutb*' 

Sublimated oxide of dn. 

Sublimated metallic Olid|^ 

Sublimated fiiif^iiur. 

Sublimated oxi4e ot %v^ 

Gafes. 

Gafes* 

Ammoniacal fluate. 

Fiuace of ammoniac* 

Aluminous fluate; ' 

Fluate of alumine. 

Fluate of potafli* 

Fluate of foda. 
CMagnefian fluate. 
^ Fluate of magnefia. 
\ Barytic fluate. 
^Fluate of barytes. 

Formiatcs. 



GalaEleSy (falis.) 

Gaif acetous act J, 

GaSf cretaceous acid* 

GaSf marine acid. 

Gas, aerated muriatic seid» 

GaSi nitrous oM, 

GaSi fparry acid. 

Gas, fulphureous acid» 

GaSy alkaline. 

Gas, hepatic. 

GaSf injlammable. 

Gas, carbonaceous itiflammable. 

Gas, inflammable, of marjkes. 

Gas, mephiiic. 
tias, phhgifiicaied. 
if as J nitrous* 



G 



La£bate8» 

Acetou*; acid gas;* 

Carbonic acid gas* 

Muriatic acid gzs* 

Oxigenated muxiatic acid gai^^ 

Nitrous acid gas. 

Fluoric acid gas. 

Sulphureous acid gas» 

Ammoniacal acid gas. 

Sulphurated hydrogenous ga^ 

Hydrogenous gas. 

Carbonated hydrogenous gajs^ 

Hydrogenous gas of marfl^ 
(a mixture of carbonated Bc^ 
drogenous gas with azoticg,^ 

Carbonic acid gas. 

G<vs azote. 

Nitrous g:^s,' 



^Cbemkal Subftances. 



317 



es. 



H 



Niw Noma* 



'M. Gengembri. Phofphorated hydrogenous fp^ 

Pruflic acid gas* 
5 Waters impregnated with car- 
X bonic acid. 
Sulphate of zinc* 
Gluten, or glutinous princinie* 
Gold. 
\% Ammoniacal oxide of gold* 



H 



Sulphuref< 
Caloric. 



hjMdt. 



Muriate of cobalt. 

Iron. 

Carbonate of iron« 

Phofphate of iron* 

Tin. 



C Red fulphurated oxide of and« 
C mony. 



nahrfm 

I 

Ifus. 



• • 



ufOifig* 



5 Alloy of copper and zinc, tr 
C latten. 

Concrete potafli or foda. 

Carbonate of lime. 

Solution of foda. 

Pyro lignites. 

Alcohol of potafli. 

Siliceous potafli in liquor. 
^ Ammoniacal fulphure. 
cSulphure of ammoniac. 

Fuming muriate of tin* 
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Ancient and Modern Nmmes 



Old Namet. 

Litharge* 

Liquor faturaied with the colour- 
ing part of FruJJian blue. 

Light. 

Luna* 

Luna^ corneous, 

Ldver of antimony. 

Liver ofarfenic. 

Liver ^ volatile alhaliw of ful- 
phur. 

Liver ^ antimoniated^ offulphur, 

Liver^ iarotic, offuiphur. 
Liver^ calcareous, offulphur. 

Liver, magnefian, of fulphur* 

Livers offulphur. 
Livers offulphur, earthy. 
Lead, or fdturn. 
JLead^ corneous* 
Lead, fpathofe. 



L Ntw Names. 

C Semi vitreous oxide of leadj er 
\ litharge. 

> PruITiate of poufli. 

Light. 

Silver. 

Muriate of filrcr. 

Sulphurated oxide of antimony- 

Arfenical oxide of {>ota(h. 
r Ammoniacal fulphure« 
^Sulphure of ammoniac. 

Antimoniated alkaline fulphor^ 
C Barytic fulphure* 
\ Sulphure of barytet. 
5 Calcareous fulphure. 
C Sulphure of lime. 
^ Sulphure of magoefia. 
C Magnefian fulphure. 

Alkaline fulpburea* 

Earthy fulphures* 

Lead* 

Muriate of lead. 

Carbonate of lead. 



Mfigiftfry ofhifmuth. 
Magijlcry of ful phur* 
Magi/hry of lead, 
Magntjia^ white. 
Magnftii of Bergman, aerated* 
Magnefta, cauflic, 
Magnftn^ cretaceous* 
J[iagnefa^ effervefcent* 
MagneftUy Jluoraied* 
Magnfiay black* 
Magmfla, fparry. 
Malufttcs, (falts*) 
Mdfficot. 
Matter of heat. 

Matter off re. 



{ 



M 



Oxide of bifmuth by nitric a^i^ 
Precipitated fulphur. 
Precipitated oxide of lead. 
Carbonate of magnefia* 
Carbonate of magnefia* 
Magnefia. 

Carbonate of magnefia. 
Carbonate of magnefia. 
Fluate of magnena. 
Black oxide of manganefe. 
Fluate of magnefia. 
Maiates of pota(h» foda, tcC'^ 
Yellow oxide of lead. 
Caloric. 

This word has been ufed tofg^^/J 
light, caloric, fl/i^phlogilta» 



'^tfCbtmical Svibjiances, 
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\ 



' Old (fames. M 

MaUria perlata of Kerlrtngius» 
MfphiUi ammontacal. 
Mephiti^ harotic. 

Jdtphith calcanous. 

Milk of lime. 

Mephite •fmagnefia. 

Mephite of lead 

Mephite of zinc. 

Mephite^ martial. •• 

Matter^ colourings ofPrutJian hlue. 

Mercury. 

Mercury of metals. 

Mercury^ mild. 

Mercury^ Vfhiie precipitated 

Minium. 

MofeteSy atmofphericm 

Molyhdii, (falts ) 

Molybdf, ammoniacaln 

M^^dCf barotic. 

M^hde ofpotajbn 
Molvbde ofjoda. 
Molybdena. 
Mucilage* 
^iirw/^j, (faltf ) 
Muriate of antimony \ / 
Muriate of fiivtr. 
Muriate ofhifmutb. 
M*^^^te of cobalt. 
M'^ri^te of copper ^ ' 

Muriate of tm. 
Muriate of iron. 
Mf^^Mte of m<inganefe% 
M^^iftte of lead* 

M^^^^^ 9t xinc. 

Ml^^'^f^ ^r regalinefalt ofplatina* 



New Namee. 



Whifc oxide of antimony by 
< precipitation. 
f Ammoniacal carbonate. 
^ Carbonate of ammoniac. 

Barytic carbonate. 
^ Carbonate of barytes. 

{Calcareous carbonate. 
Carbonate of lime. ' 

Lime diluted in wetter. 
r Magnefian carbonate. 
\ Carbonate of magneGa* 

Carbonate of lead. 

Carbonate of zinc. 

Carbonate of iron. 

Pru% acid. 

Mercury. 

Imaginary principle of Beccher* 

Mild mercurial muriate. 
C Mercurial muriate by precipita- 
\ tion. 

Red oxide of le;ad| #r minium. 

Azotic gas. 

Molybdates. 
C Ammoniacal molybdate. 
X Molybdate of ammoniac. 
5 Barytic molybdate. 
C Molybdate of barytes. 

Molybdate of potaflu 

Molybdate of foda. 

Molybdena. 

Mucilage. 

Muriates. 

Muriate of antimony* 

Muriate of filver. 

Muriate of bifmuth. 

Muriate of cobalt. 

Muriate of copper. 

Muriate of tin. 

Muriate of iron. 

Muriate of manganefc. 

Muriate of lead. 

Muriate of zinc. . 

Nitro muriate of platina. 



^2* 



Ancimi md MuNnt Hmu 



nrwKmr. 



Murhtt tr rtgalintfalt ^g*td. 


Muriate of goM. 


Muriate, cerrejivt mtrturud. 


Corrofive mercnrhl nwriit 


Natrum, at natrtn. 


N 

Carbonate of fodi- 


Nitrt. 


Kitrate of poufti, of nitre. 


Nitre, amtnoniaetl. 


Ammoniacal nitrate. 




Nitrate of alumkie. 


Nilre, ci/careeui. 


jCalcareous nitrate. 
i_ Ni Irate of lime. 


Nitre, cubic. 


If itrate of foda. 


Nitre rffUfer. 


Nitrate of fijirer. 


Nitri of arfenie, ^ 


Nitrate of arfcnic. 


Nitre of bijmuth. 


Nitrate of bifmuth. 


Nitre tfcehalt. 


Nitrate of cot>alt. 


Nitre of copper. 


Nitrate of copper. 


N'tre af tin. 


Nitrate of tin. 


Nitre tf iron. 


Nitrate of iron. 




(MagneGan nitrate. 
I Nitrate of magncfia. 


Nilrf of manganefe. 


Nitrate of manganefc. 


Nilre of nickel. 


Nitrate of nickel. 


N.tr.ofiead. 


Nitrate of lead. 




CBarytic nitrate, 
i Nitrate of barytci. 


Nitre ofzirtc. 


Nitrate of zinc. 


Nilre, fixed, h it/elf. 


Carbonate of poufk. 


Nitre, lunar. 


Nitrate of filvcr. 


Nitre, mercurial. 


Nitrate of mcrcuTjr. 


Nitre, prijmatic. 


Nitrate of potafli. 


Nitre, quadrangular. 


Nitrate of foda. 


Nitre, rhomioidal. 


Nitrate of foda. 


Nitre, fat ur nine. 


Nitrate of lead. 


Ochre. 


O 

Yellow oitide of iron. 


Oiljf animal. 


Volatile animal <hL 



fff Chemical Subjlances. 
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Old Names. 



O 



New Names. 



Oil rflime. 

Oil of tartar per dtliqiuum. 

Oil, pbUofopber^i 
Oil rfwtnol. 
Oil ifwiUy fwett. 
Oili^ emfyreumaticm 
OtUf ethereal. 
OiL^ fai. 
Oils^ eJferUud. 
Oils kj exprejfion. 
Ore if atUimony. 

Ore of iron f from fuatfhes. 

OrpontPtm 
OsijgeHe* 



Calcareous muriate* 
rPotaQi, mixed with carbonate 
J of potafli, in a deliquefcent 
j ftate. 
LEmpyrcumatic fixed oils. 

bulphunc acid. 

Ethereal oil. 

Empyreumatic oils* 

Volatile oils. 

Fixed oils. 

Volatile oils. 

Fixed oils. 

Native fulphure of antimony. 

{iron ore» containing phofphate 

{Tell<Vfulphurated oxide of ar- 
fcnic. 
Oxygcne. 



PUagi/lon. 
PUafrpbicwooL 

Pboffhaie ammofuacoL 
PhofphaU^ haroiic* 
Pb^pbatej caUareousm 

Phofpkaie ofmagnefia. 

PbofphaU ofpoiafb. 
FbiofphaU offoda. 
Phofphorus of Baudotdfu 
Pbofpborus ef KunckeL 
Pbofpborus ofHomberg. 
Ponderous ftone. 
Plaiina. 

PUfter. 

PlumhagOm 
Pompbolyx, 
Vol. IV. 



Imaginary principle of StahL 

Sublimated oxide of zinc. 
f Ammoniacal phofphate. 
1 Phofphate of ammoniac. 
S Barytic phofphate. 
C Phofphate of barytcs. 
5 Calcareous phofphate. 
C Phofphate of lime. 
C Magnefian phofphate. 
j[ Phofphate of magntfia. 

Phofphate of potalh. 

Phofphate of loda. 

Dry calcareous nitrate. 

Phofphorus. 

Dry calcareous muriate. 

Calcareous tunilate. 

Platina. 
C Calcareous fulphate, or calcined 
\ plaller. 

Carbure of iron. 

Sublimated oxide of zinc* 
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Ancient and Modem Names 



Old Names. 



IftwNameXm 



Impure carbonate of potafb. 
Grey oxide of tin. 

{Oxide of antimony bj mumdc 
acid. 

y Carbonate of roagnefia. 



Pfitafikfs of commerce. 
Putty ofttn. 

Powder of Algaroth. 

Powder ef Count Palma. 

Powder ofSentwetty- 

Precipitate^ white^ by muriatic 1 Mercurial muriate by precipitin 

acid, 3 tion. 

Precipitate of gold by tin, or ^wi^ "5 Oxide of gold precipitated by 
' "' "^ } tin. 

r Yellow oxide of mercury by fiii* 
j^ phuric acid. 

Red oxide of mercury by fire. 
c Red oxide pf mercury by ninic 
I acid. 
Oxygene. 



41 



pie ofCOjffius, 

PrelipitatCt yellow. 

Precipitate perfe. 

Precipitate J red. 

principle^ acidifying. 
Principle^ afringent. 
PrtNctpUf carbonaceous. 
Principle^ itflammable. 

(Scf phiogifion.) 
PrincipUy mercurial, 
Principium for bile o/M. Ludboch. 

Pruffite^ calcareous. 

Prtfftte ofpoiafh, 
' Pruffiteoffoda, 
Pyrites rf copper. 
Pyrites^ martial, 

Pyrophorus of Homberg, 



Gallic acid. 
Carbone* 



Imaginary principle of Q^cdtt 

Oxygene. 
r Calcareous pruffiatc* 
"j^Prufliatc of lime. 

Prufliate of pocafh. 

Prufliate of loda. 

•Sulphurc of copper* 

Sulphure of iron. 

{Carbonated fulphureof aluinio6 
Pyrophorus of Romberg. 



R 



Rea^gar^ or realgal. Red fulphurated oxide of arfcBiCi 

Repaltes^ {fali^ formed with J- C xt •*. 
qua rfgia ) (, 

Nitro-muri.'tic acid. 

^ word u/td to denote tie poie 



qua rfgin ) 
Regia^ aqua 



Regulus. 

RegultiS of antimony* 
Reguluj oj arjenic. 



{ 



metallic fcatC) in oppcfisientt 

ores, and oxides. 
Antimony, 
Arfcnic. 



^ CbenUcal Subjlancts. 
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Old Names. 

Regidus tfc^ak. 
Regulus if manganefe* 
Rrgulus cf moijhdena* 
Rfgtdus rf/jderite. 
Refins 

Run cf COppCTm 

Ru9 oftnn, 
'Ruhme ef0ntimanj. 

Rid futrmiid tnercurj. 



R Ne^ Names, 

Cobalt. 

Manganefe. 

Molybdena. 

Phofphurc of iron. 

Refins. 

Green oxide of copper. 

Carbonate of iron. 

Sulphurated oxide of antimony* 
C Red oxide of mercury by nitric 
^ acid. 



SmTOH ^ wuursm 

SaffroHj aperteni^ of mars. 

Saffron^ ajhrin^ent^ of mars % 

Saffron t^nutati* 

SaUpitre. 



SaafS9 aeid. 
So^t alkaiini. 



Oxide^f iron. 
Carbonate of iron. 
ISrown oxide of iron. 

{i>emi-vitreous fulphurated oxide 
of antimony. 
Nitrate of potafhi or nitre. 
Lead. 
Acid foaps. 
Alkaline foaps. 



Soaps^ eartbj^ or oUo^errtne com* i c ^i /- 
bLaion/of M. BertMiet. j £^"^7 ^aps. 

Saafs, metallic^ or oUo^metallk i ^^jj,jj^ ^ 

io mh t naiwns of M, BertholUt.^ ^ ' 

Soaf of&imrkijn 
Mates ^ (fabs.) 

Salt, ammomacal acttousm 



Saitf csUareous acetous. 

Salif acetous of clay. 

Salt, acetous of zinc. 

Soli J wksghefian acetous. 

Sak, mceto^s martial. 
Sak, scetcus mineral. 
Sal admirabUe perlatumm 
Sal yilemlnrotb. 



Saponula of potafh. 
^ Sebates. 

^ Ammoniacal acecice. 
r Acctite of ammoniac. 
\ Calcareous acctite. 
*- Aceiite of lime. ^ 

^ Aluminous acetite. 
r Acetite of aluminc. 
1^ Acetite of zinc. 

Magnefian acetite. 
^ Acctite of magncfia. 

Acetite of iron. 

Acetite of fodat 

Supcrfaturatedphofphateoffoda. 

Ammoniaco-mercurial muriate. 

X2 
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Ancient and Modern Names 



Old Namei. 



NrwNsaut, 



fifedative. 
<xrry.^ 



Sal. 

Salt, crttaenus ammmaeai. 

Sal ammeniac, fixed, 

€alt ammeniaeal^ vitrout. 

Salt ammoniacalt (a ftcrtt 
Glauhtr^i.) 

Salt, bilttr eatSartie. 



Salt, 

Salif ammoniacal I 

Salt, ammoniacal vitriolic, 
Sally commcn. 
Salt, Englifl). 

Salt of eoleothar. 

Salt, iilebffi. 

Salt, Glauber's. 

Salt of Jupiter. 

Saltoftniik. 

Salt efwijdom. 

Sail »/ Epfim. 

Sal de Duabiii. 

Salt of.Schtidfehiilz, 

Salt */ Sedlltz. 

Sail of Sfgner. 

Salt */ Seignettf. 

Salt of amber, ohlained hj cry/It 

/i%a!ion. 
S<.ltoff,rrel. 
Sall,Jel>rif,4ge,of Sjlviut. 
Sall,fi^id, of tartar. 

$alt,ff,hU, of urine, 
fat gem. 



r Ammoniacal muriate^ 
] Muriate of ammoniac. 

Ammoniacal carbonate, 
r Calcareous muriate. 
■J Muriate of lime. 
I Ammoniacal nitrate. 
1 Niiratc of ammoniac. 
of K Ammoniacal Tuipliate. 
J Sulphate of ammoaiac. 

Magnefun fulphatc. 

.Sulphate of magnelia, 

Ammoniacal borate. 

li ra t e of a m moniac. 

Ammoniacal filiate. 

. Fluate of ammoniac* 
imoniacalfulphate. 

■ Sulphate of ammomac. 

Muriate of foda. 
J Ammoniacal carbonatt. 
^Carbonate of ammooiac. 
( Sulphate of iron ( iff partiatla 
i Hate tiattvtllhiovin.) 

MuTMteof foda. 

Sulphate of foda, 

Muriate of ria. 

Sugar of milk< 

Ammuiiiaco-inercurial muriatt 
f Ivl.ignefua fulphatc, 
(^.--ulphate of magnelia. 

Sulphate of potafh. 

Sulphate of magncfia. 

Sulphate of magncGa. 

Scbaie of potalh. 

Tariaritc of foda. 

' ' ( Crfdallircd fuccinic acid. 

AciiJubii^ oxalate of potaOu 

Muriate of potalh. 
CCarbonaieol potalh not latim 
1 t=<l. 

rhofphat e of foda a nd am numiaCi 

I'ollii muriate of foda. 



bfCbetmcal Sub/lancts. 



9*S 



IdNamci. 



Ntw NamiSm 



antUm 

rffJIsCmui tnarine% 

wioiic marine. 

tkmreous wurrine* 

ariney ofiran, 
arine^ of %inc» 

lagnifan marine* 

tUve^ efmrine. 

mtral arfeniaealj of Mac* 

fugOr (ffaium. 

lycbrep^ ofGlafer. 

ijchreft^ ofRocbelle. 

gaJine^ if gpUU 

fdative. 

^dativt mercurial. 

Uimated fidative* 

ann^-ioinms. 

IpburewiS^ of St ah U 

€gitablc» 

Jatile^ ofEnglamd. 

iatiUj 0f 



Tuftie» 

retaceous. 

^atbofem 

f gH^l^ rf antimony t 



dcaremum 
tucr. 

iomderous. 
fytvefhis. 

antimony. 



Muriate of foda. 

J Aluminous muriate. 
Muriate of aJumine* 
f Bary tic muriate. 
1^ Muriate of barytes. 
r Calcareous muriate* 
1^ Muriate of lime. 

Muriate of iron. 

Muriate of zinc. 
r Magnefian muriate. 
{^Muriate of magnefia. 

Phofphateoffoda and ammoniac* 
C Acidulous arfeniate of pot*^ 
I aOi. 

Aceriteof lead. 

Sulphate of potaih. 

Tartarite of foda« 

Muriate of gold. 

Boracic acid. 

Borate of mercury. 

Sublimated boracic acid. 

Nitrate of tin. 

Sulphate of potaQi. 

Tartarite of potafli. 

Ammoniacal carbonate* 

Sublimated fuccinic acid* 

Sulphate of lime. 
1 Oxide of cobalt vitrified with £• 
( lex, arfmalt. 

Soda. 

Carbonate of foda* 

Fluatr of foda. 

bulphur. 
C Sulphurated, orange, oxide of 
\ antimony. 

Ammoniacal fluate* 

Carbonate of lime. 

Calcareous fluate. 

Sulphate of barytes. 

Carbonic acid. 
C White fublimated oxide of anti* 
X monj. 

3 
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Ancient and Modern Names 



Old Names. 

Spirit J acid^ of wood. 

Spirit i volatile alkaline. 

Spirit^ ardent J or/pirit of wim* 

spirit of Mender erus. 

spirit of nitre. 

spirit ffumingy of nitre. 

Spirit i dulcified^ of nitre. 

spirit of fait. 

spirit of fal ammoniac. 

spirit of wine. 

spirit of vitriol. 

Spirit of Venus, j 

Spiriius reBor. 

Spirits^ acid. * 

Spirit^ volatile^ <f fal ammoniac. 

Sublimate^ corrofive. 

Sublimate^ mild. 

l^emoUf or citron juice. 

Semi-metals. 

Succinum. 

Stone^ infernal* 

^ugar. 

S^gor candy. 

S^gar offaturn. 

Siigar ox fait of milk. 

Syderite. 

Stearch. 

Syderotete of M. de Morveau. 

Steel. 

Stone in the bladder. 



S Ne^ Names^ 

Pyro-ligneotts acid. 
fGas ammoniacy 0r ammoniacal 
I gas. 

Alcohol. 

Ammoniacal acettte. 

Nitric acid diluted in water. 

Nitrous acid. 

Nitric alcohoL 

Muriatic acid. 

Ammoniac. 

Alcohol. 

Sulphuric acid diluted in water. 

Acetic acid. 

Aroma. 

Acids diluted in water. 

Ammoniac diluted in water. 

Corrofive muriate of mercury. 

Mild, muriate of mefcury. 

Citric acid. 

Semi-metals. 

Amber. 

Melted nitrate of filler* 

Sugar. 

Cryftallifed fugar. 

Acetite of lead. 

Sugar of milk. 

Phofphate of iron. 

Stearch. 

Phofphure of iron. 

Steel. 

Lithic acid. 



Tartar. 

Tartar^ ammoniacal. 
Tartar i antimoniated. 
Tartar, calcareous* 
Tartar chalybeate. 
Tartar^ cretaceous. 
Tartar J crude. 



Acidulous tartante of potafli. 
Ammoniacal tartaxite. 
Antimoniated tartariteof potaOu 
Tartaritc of lime. 
Ferruginous tartarite of potaih. 
Carbonate of potafh. 
Tartar. 



Q/* Cbemcai Subjlanai, 



^a? 



dd Names; 



New Namer. 



'tmagnefia* 

f^ia/b. 

foda» 

Emetic* 

4tdfle martial* 

ncpbttic. 

Turcurial. 

aturnini* 

^thofe. 

4uhU. 

9ihiatei. 

artarifed. 

artarirei^ containing an' 

fitrvklated* 
crid tinOuri of. 
I fpirttans* 

imaHs. 



nitrous* 



leouS' 



{ 



{ 



aft of alum. 

>afe of ponderous /par* 

Varia, • 

imifut* 

iata^ cr^fUUkfaUe. 

^laia tartaria. 

\ata mtrcurioHs, 

neralis 

agnepanom 

irtatica rf J/« Kirtoan* 

nderojam 

nderofa aerated* 

cea. 

falts. 

anunoniaeaU 

ofpota/b* 

mineral. < 



X 



Tartarite of copper. 

Tartarite of magncfia. 

Tartarite of potafli. 

Tartarite of foda. 

Antimoniated tartariteof potadu 

Femi^nous tartarite of potaQu 

Carbonate of potaih. 

Mercurial tartarite. 

Tartarite of lead. 

Fluate of pota(h. 

Tartarite of pcjtafli. 

Antimoniatcd tartariceof potafli; 

Tartarite of potaih. 

Tartarite of potafh, with an ad- 
dition of antimony. 

Sulphate of potaih. 

Alcohol of potaih. 

Refinous alcohol. 

Calcareous phofphate. 

Phofphate of lime. 

Alumine 

Barytes. 

Lime, or calcareous earth* 

Alumin. 

Acetiteof foda. 

Acetite of potaih. 

Acctite of mercury. 

Acetite of foda. 

Carbonate of m^gnelia; 

Magneiia. 

Barytes. 

Carbonate of barytes. 

Silex, or (iliceotis earth. 

Tunllatcs. 

Amm^iiiacal tunftate. 

Tunltate of potaih. 

Yellow mercurial oxide by ful« 
phurir acid* 

Yellow mercurial oxide by ni« 
trous acid. 

Tin 

Muriate of tin. 
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Ancient and Modern Names 



dd Nanes. 

Verdigris. 

Vtrdigris of commerce. 

Venus. 

Verdet (Fr-)> ox verdigris* 

Verdigris ^ difttUed. 

Vitrum antimonu. 

Vivum argentum. 
Vinegar^ diflilledm 
Vinegar effuiurn. 
Vinegar^ radical. 
Vitriol^ ammoniacaU 
Vitriol^ white. 
Vitriol f blue. . 
Vitriol^ calcareous. 
Vitriol of antimony. 
Vitriol ofjilver. 
Vitriol of clay. 
Vitriol ofUfmutb* 
Vitriol of lime. 
Vitriol of Cyprus. 
Vitriol of cobalt. 
Vitriol of copper. 
Vitriol ofluna. 
Vitriol of manganefe. 
Vitriol of mercury. 
Vitriol of nicheL 
Vitriol ofplatina. 
Vitriol of lead. 
Vitriol ofpota/b. 
Vitriol oj foaa. 
Vitriol of tin. 
Vitriol of zmc> 
Vitrioly magnefian. 
Vitriol^ nuirtial. 
Vitriol f green. 



{ 



New Names. 

Green oxid^ of copper* 

Acetite of copper, with an et* 
cefs of oxide of copper. 

Copper. 

Acetite of copper. 

Cryftallifed acetite of copper. 
CVitrous fulphurated oxide of 
\ antimony. 

Mcrcurjr. 

Acetous acid. 

Acetite of lead. 

Acetic acid. 

Ammoniacal fulphate. 

Sulphate of zinc. 

Sulphate of copper* 

Sulphate of lime. 

Sulphate of antimony* 

Sulphate of (ilrer. 

Sulphate of aliimine* 

Sulphate ofbifmuth* 

Calcareous fulphate* 

Sulphate of copper. * 

Sulphate of cobalt. 

Sulphate of copper. 

Sulphate of filver. 

Sulphate of manganefe* 

Sulphate of mercury. 

Sulphate of nickel. 

Sulphate of platina. 

Sulphate of lead. 

Sulphate of potafli. 

Sulphate of foda. 

Sulphate of tin. 

Sulphate of zinc. 

Sulphate of magnefia* 

Sulphate of iron. 

Sulphate of iron. 

W 



Wafer. 
IVdter^ aerated. 



Water. 
Carbonic acid< 



of Cbcmical Sub/lances. 
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Old Names. 



W 



New Names. 



Water ^Ume. 
Water ^ PrufiofhBmi. 
Water, mUed. 
Water^Jrang, or aquafirtis. 

Waters, gazeout. 

Waters, matters. 

Water, wtercurial. 

Water, royal, or ajua regia. 

Waters, acubJoiss. 

Waters hepatic. 

Wolfram rf Mejfrs f Elbuyar. 



Lime-water- 
Prufliate of lime. 
Diftilled water.. 
Nitric acid of commerce. 

{Waters impregnate with car- 
bonic acid. 
Saline deliquefcent refidue. 
C Nitrate of mercury in a (late of 
\ folution* 
Nitro-muriatic acid. 
Acidulous wateiiiy or waters im- 
pregnated with carbonic acid« 
Sulphureous or fulphurated wa- 

ters« 
Tungften. 



Zinc. 

Zafre. 



Zinc. 

Grey oxide of cobalt, with fili- 
ceous earthy or zaffre. 



DIG. 



dK 



XKXC 



t^i. 



DICTIONARY 



FOR THE 



NEW CHEMICAL NOMENCLATURE. 



Old Names* 



New Names. 



A 



C E T A T E S. 

Acetas^ its./, m. 



Acetate^ aluminous. 

■ of alunfiinc. 
Actios aluminofus. 

Acetate, ammoniacal. 

■ of ammoniac *• 
Acetoi ammoniacalis. 



Thcfc are falts formed by the 
combination of the acetic acid 
(or radical vinegar) with different 
^ bafes« The following nanoest 

iwith which there are none fjrno- 
nympus in the ancient Nomcn- 
tclature^ belong to this geous* 



* For the future, we fhall not repeat thefe two modes of expreffing the baft 
•f a neutral fait together, but ufe them indilTerently. Thefe inllanccs alreadj 
giTen, are enough to (how, that either the fubdantive or the adjc^TC maf be 
vfed, at pleafure. 

Tjjiis obfervation extends ailb to the Latin Nomenclature, 
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Nevt Nsmet. 
Acetate of antimonj. 

Acetate of Blver. 

AeetAt argenti, - 
Acetate of arfenic 

Acttat Crjemei, 
AceUte of barTtei. 

Aeetat Barytu, or barpd. 
Acetate of bifmotb. 

AitUs byimabL 
Acetate of Kme. 

Acttat taleis. 
Acetate of cobalt. 

Aeetat eabaItU 
Acetate of copper. . 

Acttas aifn> 
Acetate of tin. 

Actios _fiatna. 
Acetate of iron. 

Afttat/irri. 
Acetate of mi^efia. 

Aettns magnum. 
Acetate of manganefe. 

Aeetms augHtfii, 
Acetate of mercoiy. 

Acrtmi bjdrargjri. 
Acetate of molj bdcna. 

Atrtat molyVdera, 
Acetate oi nickeU 

A£ttm luetoli. 
Acetate of gold. 

Acttai auri. 
Acetate of plitina. 

Aetttu plalini. 
Acetate of )ead. 

Acttai plumti. 
3 



3* 



IHSHonaryfir th4 



Acetate of potaih. 
jicitas f9tajpt* 

Acetate of foda. 
AeHasfidit, 

Acetate of tangften« 
Acitas tunfiem. 

Acetate of zinc. 
Acetas sand. 

. Acetite. 

AatiSf itu.f.m* 

Acetite, aluminous* 
Acitis alumimftu* 

Acetite, ammoniacaL 
AcitU ammoniacaru. 

Acetite of antimony. 
AcetisJUbii* 

Acetite of lilver. 
Acetis argentL 

Acetite of arfenic. 
Acetis arfenicalis* 

Acetite of barytes. 
Acetis baryticus* 

Acetite of bifmuth. 
Acetis bifmuthi. 

Acetite of lime. 
Acetis calcareus. 

Acetite of cobalt* 
Acetis cobalti. 

Acetite of copper. 
Acetis cupri, 

Acetite of tin. 
Acetis ftanni. 



OldNameti 



r Salts formed by the muod of 
J the acetous acid, or diftilled n* 
(.negar, with difoent bafes. 

< Acetited clajm 

\ Acetous fait ofchsj^ 

c Ammoniacal aictite. 

J Ammoniacal acetma/eJi^ 

Inspirit ofMendiurus* 



{ 



Fuming arfemco'acitmiS liquor^ 
M. Cadet. 



C Acetited lime. 

^ Calcareous acetous fdU 



{Acetited copper. 
VerdigrU. 
Diftilled verdigris of commerce* 
Cryftals of Venus. 
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Nnv Namtt, 

Acetite of iron. 

A^ttuftrri. 
Ac«tiic of m^nelu. 

Acetite of mercury. 

Acttu hydrargyri. 
Acetite of molybdena. 

jtcftis BKijiiitni, 
Acetite of nickel. 

jlatii *ieaii. 
Acetite of gold. 

Acttis auTi. 
Acetite of platina. 

jleti'u plalim, 

Acetite of lead. 
AcaU flumU. 

Acetite of potafh. 

Acetite of foda. 

AcetitJitUf lAfiiaetiu. 

Acetite of tungften. 

Jlcetii tunfitm. 
Acetite of zinc. 

AtttU ziiKi. 
Acid, acctoos. 

Aadum aettofum. 
Acid, acetic. 

Acid, arfenic. 
Adium orfetMtim. 

Acid, benzoic. 
Aeiium ifitwattn. 

Acid, fublimatcd benzoic. 
Acidum bttneicumfublimittum, 

3 



A Old Namcf. 

J Acrtiiid iron. 

\Martial aeeUusfidi. 

^ Magrufian acelaui falu 

\ ActOied magnrjia, 

J Acttitti mereury. 

i Ttrra feliAta mercariaSj. 



cAeetUtdltaJ. 

J yintgar effaium. 

(. Sait oi fugar ef/atum. 

V Ae/tilfJ fKtajh. 

\ Ttrra foliala tartan. 

r Acelittd foda. 

\ Mineral oiilBUt falL- 

"l Terra fohaia tnuurai'u. 

(_CryJ}a/iifai/e terra f^iota. 



(AeetiteJ zinc. 

\ Aceteut fait of tine. 

< Acftous aeid. 

\ Diftilled vinegar. 

< Radical vinegar, 
Xspirit of Venut. 

i Arfenical acid. 

r Bmzanic acid. 
) yt„J ,fl,„-^iH. 
{. Salt c/ benztin. 
5 Flmoert »f benzoin. 
irolalileJaltofieiaMi 
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DUUonafyfor tbe 



Nitu Nafnei. 



Old Namct. 



Acid, bombic. 
jicidum bombicum* 

Acid, boractc. 
jlcichdiA boracicum. 



Acid, carbonic* 
Jtcidum carbwicum. 



Acid, citric. 
Acidum citricum* 

Acid, fluoric. 
AcidumJIwricum. 

Acid, formic. 
Acidumjbrmtcum. 

Acid, gallic. 

jicidum i^alUf feu gallaceum* 

Acid, ladttc. 

Acidum la^iicum* 

Acid, lirhic* , 

Acidutn lithicum^ 

Acid, malic. 

yfcidum maiicum* 

Acid, molybdic. 
jicidum mo/ybdicum. 

Acid, muriatic. 
Acidum muriaticum* 

Acid, oxigcnatcd muriatic, 
jicidum muriaticum oxigenafum* 



C jfcid ofthejilk ^vorm. 
(^ Bombycim acid* 

{FeUtile narcotkfakrfviirioL 
Sedative falU 
Acid of borax* 
Boracim acid* 

'{ Gas fylvejhre* 

j Spwttusfylvefirum 

I Fixed air ^ 

\ Aerial acid* 

I Atmofphertc add. 

I Mephitic acid* 

I Cretaceous acid* 

1 Carbonaceous ocnL 

^ Lemon juice. 

2 Citronian acid. 

5 Fluoric acid* 
CSpatho/e acid. 

C Acid of ants* 
(^Formicine acid* 

C Afiringent principle* 
Coalite acid* 

C Sour whey* 
(_ Galadlic acid* 

C /Icid ofthejlone in the bladder* 

< Bizoardic acid. 
(. Lithiafic acid. 

C Acid of apples* * 

\ Malujian acid* 

r Acid of molybdena* 

< Molybdic acid, 

L Acid of Wolfram* 

C Acid of marine flit. 

< Fuming Jpirit of fait. 
t Marine acid, 

C Deph.'ogifticated marine acid* 
^ Aerated marine acid* 
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Niw Nanus* 

9 

Acid, nicroos. 
Acidum nitrofum. 



Acid, nitric. 
Acidum niirictsm* 

Acid, nitTO*muriatic. 
Acidum mtro^muriaiicum. 

Acid, oxalic. 
Acidum oxaUicum. 

Acid, phorpborus* 
Acidum pbofpborofum. 

Acid, phofphoric* 
Acidum pbofpboricumm 

Acid, pruffic 

Acidum prufficum^ 

Acid, pyto-ligneoos. 
Acidum pjro*Bgnofumm 

Acid, pyro-mucoiw. 
Acidum pjro mucofum 

Acid, pyro-taitarous. 

Acidum pjro^tartarofum* 
Acid, faccho ladic. 

Acidum faccbo'la&icum* 

Acid, febacic* 
Acidum fehacicum. 

Acid, fuccinic. 
Acidum fuccinicum* 

Acid, fulpbureoas. 
Acidum fulphurofum. 



Acid, fulphuric. 
Acidum fulpburkum. 



A Old Names, 

{Ruddy nitrous acid. 
PhUgtflicated nitrous acid. 
Fuming nitrous acid. 
Fuming fpirit of nitre, 

r White nitrous acid, 

i Nitric acid without gas, 

C Dephlogijlicaied nitrous acid. 



, C Aqua regia, 
\ Regaline acid. 

Acid •fforreL 
Oxallim acid. 
Saccharine acid. 
Acid offugOTm 

Volatile phofpboric acid, 

t Phofpboric acid, 
\ Acid of urine, 

> Colouring matter of Prujjian blue, 

> Empjreumatic acidjpirit of wood. 



{ 



Spirit of honey J fugaTj &C. 
Sy rufous acid, 

> Spirit of tartar, 

C /4cid offttgar of milk. 
(^ Saccho/aJjic acid. 

C Sebaceoas acid. 
\ Acid oftalloiUm 

C Acid of amber, 

\ Volatile fait of amber. 

Sulphureous acid. 
Volatile fulphureous acid, 
Phlcgiflicatid vitrxolic acid. 
Spirit offulpbur. 

Acid offulpbur. 
Vitriolic acid. 
Oil of vitriol* 
Spirit of Vitriol. ' 
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BiSiionary for the 



Iftv 

Acid, tartareoDl. 
•jleiAan tarUrefum. 

Atid tunftic. 

Affinity. 

A^mtat. 
AgRTCgation. 

''iff"**''** 
Aggregate!. 
- ^W'S^"- 
Atmofpheric air. - 

Aer atmaj^itruut. 
Alkalis. 

Aik^au. 

Alcohol. 

AInM, indecL 
Alcohol of potalb. 

Atcdni patagk. 
Alcohol, nitric. 

Alcohol nkricum. 
Alcohols, refinous. 

Alcthol rtfinofa. 
Alloy. 

Cannubium mftf/Ucum. 

Alumine. 
Alumina, 

Amalgam. 

Ammoniac. 
Ammsniaca, 

Antimony. 

Antim»niumt Jtibium. 
Aroma. 

ArfsniatCE. 

ArJiniaSy tis.f. m. 



A adNamcf' 

KTartartms mii. 
\ Aad if tartar, ' 

CTungrtie add.. 
\ Aad eftuniJtm. 
lAeido/Wolfrmm. 

^AJimtj. 
r ■'fggregiitkmi 
J jiggrtg^itM. 
y Alim^ifrie ^. 
> AHaiU i» gmtral. 

< Spirit ^wmr. 
. \ArdttitJpirit. 
. C Liiium of Paract^ut. 

^ Acrid tinaiav ^Utrtcr, 

\ Duleifai fpirit ^mtrt. 
\ Spiritom UnSurct. 
T Alloy ofmttah. 



Earth of alum. 

Bajeofalum. 

Pun clay. 

Amalgam. 

Caufic volatile alkali. 

Pluor volatiU alkali. 

Kolatilt fpirit ofjal ammoniac] 



> lUgulut of antimony, 

I Spirituj reBor. 
\Odarale priHcl^i. 

\ Arfimcalfalts, 



New ^iemtal NomH^ture. ^7 



AdduIcHuarfeniateofpotafl.. l M^qu,/,arfimc^mutr*l/Uf, 

Arfeniai attdului potofft. i ' ■' '' 

ArfetiUtc of alumiDC. 

Atfimas ^mans, 
AifenUte of ammoniac. 

Arfmim ammmimea^ fen 

AHeniat* of Giver. 

Arfimu argt^i. 
Arfeniate of barjrtet. 

Arfimas harjtm. 
Arieniate of blfmatli. 

Arftmaj U/mutbu 
Arfeniate of lime. 

Arfttnms eJai. 
Arleniate of cobalt. 

Arfamutii^i. 
ArfeniMc of coppcT> 

Arjetaat aifiru 
Arfeniate of tin. 

ArftmAi _fiaiim, 
Arfeniate of iron. 

Arftmat ftrri, 
Arleniate of maniefia* 

Arftmoj wiapKJiM. 
Arfeniate of mani^aiidGt. 

Arfemai wtapu^. 
Ar&iuate of mercwy. 

Arfemai bjdrargjri. 
Arfeniate of molybdena* 

Arfnoax nud-^dem. 
Arfeniate of nickeL 

Arfemat mtttli, 
Aricniate of gold. 

Arjtmat auri. 
Arfeniate of plaUns. 

Arfuiiat plalimt 

Vol. IV. 



tst 



JH^onarf/or tb^ 



Nevf Namiim 

^rfeniate of lead. 
Jlr/enias plumbi. 

Arfchiate of pota(h» 
jtr/mias potaffk. 

Arfcniate of foda. 
Arjenias JUUt% 

Arfeniate of tungften, 
Arjenuu tunflenu 

Arfeniate of zinc« 
Arfenias aunfL 

A^ote* 



OUNtmei; 



BafirfoHno^herkmeftatfi, 



Barytesy ^rbaryta* 
Baryta. 

Balfams* 
Balfaineu 

Benzoin. 
Benzoe. 



Benzoate. 



Benzoate of alumine. 
Benzoas alumino/uiM 

Benzoate of ammoniac* 
BenzOMs ammmMcalii* 

Benzoate of antimony* 
B^ftzoas JUbii* 



B 



Tirra p^ndiftdiau 
Earth 9fptmder9mfpat^ 
Barotes. 

Balfamt rf Bucquii. • 

> Benzoin^ 
( Benzone* 

A fait formed hj die unioa 
of the benzoic acid with diffi> 
\ rent bafes. 

Salts of this kind have no 
names in the old Nojocnclh 
I. ture. 



5 9jefias combme4 with a concrete aci4(a£^. 



New dadeal tttrntnOatufgl i^ 



SemlUmt, B OUNamw. 

BenzoateofGIm; 

BttaaMt arpnti. 
Benzoate of arfenic. 

Bemst^ arfetufoiis. 
Benztnte of barytes. 

BaapM baryttau. 
Benzoatt of blfinath. 

Btttxmt kyjmabi. 
Benzoate of lime. ■ 

BemMot cakarttut 
Benzoate of cobalt. 

Bttaaai eatmki. t 

Beazotfe of copper. 
■ Btnztas ruprU 
Benzoate of dn. 

Ben-Loas Jlann't. 

Benzoate of inm. 

Binzaaiftrri. 
Benzoate of magneCai 
BetiZMii magntjif. 



— teof manganefe, 
BerfSMoj magnifii. 
Benzoate of mercuiy. 
Bentcai hydrergyri. 



te of molybdena. 
toi malybdeni. 
Benzoate (tfnickeL 

Bm^atmctoG. 
Benzoate of gold. 

Bttaeoj ayri, 
Benzoate of pladna. 

Betatai fhtim. 
Benzoate of lead. 

Bmxtmt ^itmU. 

Benzoate of potaOb 
BatMufBimfu 



¥' 



Jamonari for- 



\ ••• 



* >. 



Benzoate of foda. 
Benzoasfoda* 

Benzoate of tungften. 
MenzoM tunfteni. 

Benzoate of zinc. 
Benzoas zinci* 

Bifmurh. 
Bifmuthum. 

Bitumens* 
Biittminam 



Bombiate* 

B^mbias^ iis.f. m. 

Bombiate of alumine* 
Bombias aluminofus^ 

Bombiate of ammoniac. 
Bombias ammoniaca/iii 

Bombiate of antimony* 
Bombias Jlibiim 

Bombiate of filver. 
Bombias argentic 

Bombiat. of arfenic* 
Bombias arjeniealis* 

Bombiate of barytes. 
Bombias baryticus. 

Bombiate of bifinutlv 
Bombias bifmuthi. 

Bombiate of lime. 
Bombias calcareus. 

Bombiate of cobalt. 
Bombias cobalti, 

Bombiate of copper. 
Bombias cufri. 

Bombiate of tin. 
Bombias Jlanni* 



» 



Old Ham^ 



> Bifmuth. 

> Bitumens. 

(Salts formed by €St urnoa c| 
the bombic aoM wMi ^jEftfcot 
bafes. 

This gei\i|s ^ 6i» Wl M 
name in the olcl Womcndltve. 



I 



MfW CBtlbtClUlWtUIILUtttlftt 
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mmhmiit 



eof ifoo. 
BmMaifim. 
lombiate of n 



e of RtolTbdeni 
amo fy U a ii. 
t of nickd. 

of gold. 



Bonduieoflead. 

SmMa/ p/mmU. 
Bombiite (rf' potafh. 

BamtJMt fttaji. 
Bombute of foda> 

Bomblaic of lungften, 

lt»mi ia t iuif0em. 
BocnbUte of zinc* 



Aw, tit, /. m. 
Bonte, alnminoiu. 

Baratalmiiimfiu. 
Borate, unmooiacaL 

^arai a m mot uM oB/. 
Borate of aniimoay . 

Bontc of Glrcr. 



\Btriac. 

\ Arpliactuu hrmi. 
r /fmmomacal in ran* 



K* DiSiottaryJbr tie 

Nng Namu, B Old Mu 



Berate of arfenic. 

Bttoi arfimei. 
Bonte of barytei, w \tsrjU. 

Boras barpt. 
Borate of bifmuth. 

Barat bifmutbi, 
Bonte of lime. 

Barms ealds, 
Bonte of cobalt. 

B»rat caballi. 
Bonte of copper. . 

Boras cupri. 
Bonte of tin. 

Beras^aam. 
Bonte of iron. 

Strasfirri. 
Bonte of magnefia. 

Boras magntjimm 
Bonte of manfranefe. 

Boras magntfii. 
Borate of mercury. 

Boras mcrcuriu 
Bonte of molybdena. 

Boras tnaljbdetii. 
Borate of nickel. 

Boras niecoli. 
Borate of gold. 

Boras auri. 
Bonte of platina. 

Soros plaliai. 
Borate of lead. 

Boras plumbi. 
Bonte of potafli. 

B^as potafftt. 
Bonte of foda. 

Btrasfodx. 



\ PrnJerua or fartlic hmi^ 



^Btran^aUlt. 
^Baraitrfciffir, 

VBoraxtftnH* 
> Magn^oH if OH. 



C Mercurial borax. 

C Mercurial fedat'tve /alt. 



i Fegeiable itram. 



5 Comttien borax /atufttid vidi J** 
i, raeie acid. 



New Cbeffttcai Nemmbture, 



^ 



NnU itamt. 



B 



OIdNaiiin» 



Borate of tungften. 
Boras tunftinu 

Borate of zinc. ^ ^^^ .^^ 

JSorasztnd. 5 ^.. . 

r Crude bor^M. 
Borate of foda, or borate fapcr-) TinclaL 
faturated with foda« y Chrjfocolla. 

C BoraK tfcomnurcii 



Caloric. 
Cahricunu 

Camphon 
Camphora* 



Camphorate* 

Camphor as ^ tls. f. m* 



Camphorate of alumine* 
Camphoras aluminofus* 

Camphorate of ammoniac. 
Camphoras ammoniacalis* 

Camphorate of antimony* 
Camphoras Jlibiu 

Camphorate of Giver* 
Camphoras argentu 

Camphorate of arfenic* 
Camphoras arfenicaliSf^ 

Camphorate of barytes* 
Camphoras barjticus* 



C Latent heaU 

< Fhced heat. 

C Principle of beat* 



\ Camphor. 



" A fait formed by the combi^i 
nation of camphoric acid with 
different bafes* 
4 Thefe falts were not known 
formerly ; and accordingly they 
have no names in the old No* 
menclaturc* 



Y4 



9H Ta^MMrfJhr ike 



Camphorate of bifmotli. 

Camphras bifmutbi, 
Camphonlr of lime, 

Can^boroJ caicAitiOi. 
Cairphorate of cobalb 

Cotnpboroj eobtUti. 
Camphoraic oF copper. 

Camphorat euprt, 
Camphorate of tin. 

OlmphorMjIanni, 
Camphorate of iron. ^ 

, Camphoratferri. 
Camphorate of magneCub 

Camphorai maglt^, 
Camphorate of manjtancfe. 

Can^heras viagtufii. ' 
Camphorate of meicnrf, 

CoH^boTM WKfotrii. 
Camphorate of mo?ybdcna. 

Camphorat moljbdeni. 
Camphorate of nickej. 

Camphorat nicccli. 
Camphorate of gold. 

Catnpborml auri. 
Camphorate of platina. 

Camphorat plalini. 
Camphorate of lead. 

Camphoras plumki. 
Camphorate of jotalh. 

Camphoras potaffa. 
Camphorate of foda. 

Cimphoras (ud^- 
Camphorate of tungfteii. ^ 

Camphorai twfitni. 
Camphorate of zinc. 

Cjmphiras ziiiii. 
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New Names^ 



Old Names. 



Carbone. 
Carbonicum* 

Carbonate. 

CarbonaSf tlSff, m* 

Carbonate of alumine. 
Gmrb^'W alumia^uim, . 

Carbonate, anrunoniacal. 
Carhonas ammomo/cn. 



Carbonate of antimony. 
Carkcftas antimoniu 

Carbonate of filvcr. 
Carbanas argenti. 

Carbonate of arfenic. 
Carbonas arfenicl. 

Carbonate of barytcs. 
Carbonas barjticus. 

Carbonate of bifmuth, 
Carbonas bifmutbi. 



Calcareous carbonate. 
Carbonas calcareus. 



Carbonate of cobalt. 
Carbonas cobaltu 

Carbonate of copper. 
Carbonas cupru 

Carbonntc of tin. 
Carbonai fiannu 



Pun coal* 

A fait formed by the union 
of carbonic acid with different 
bafes. 



? Cretaceous clay* 



fAmmoniacal chalk, 
t Cretaceous amnuniaeal folt* 
< Concrete volatile rnHaU. 
I Ammoniacal mephite. 
\Engltlbfal volatile. 



Barotic or p$nderous chalk. 
Aerated ponderous earthy 
' Effervefcent barotes* 
Barotic mephite* 



Chalk. 
Lime/lone. 
CalcaremiS mephite* 
Aerated calcareous earth. 
Effervefcent calcareous earth. 
Calcareous fpar. 
jCream of lime. 



DiSiionaryfor the 



Old Name*. 



Carbonate of iron. 

Carbir.at Jerri. 



Carbonate of magnelia. 
Carhtnat magnef^. 



Carbonate of manpanefc. 

Carbaiiai mognejii. 
Carbonate of mercury. 

Carbcnai hydrargyri. 
Carbonate of molybdcna. 

Carbonas rrKlyhdtni. 
Carbonate of nickel. 

Carbonat niceali. 
Carbonate of gold> 

Carhtnas auri. 
Carbonate of platina. 

Carhortoj plalini. 

Carbonate of lead. 
„ . Carbstuu plumbi. 



Caibonate of potafh. 
Ctrtenaj potajh. 



../™ 



• Af„i„tfaffr« 
)R,,Jl,f,m. 

\ Aiiated iron. 
) MariiaL-hali. 
. Martial mephite. 
-Mag„ff,a„ tarth. 

White Magntfia. 

Aerated magntfia of Bergman. 

Crelaceaus magnefia. 

Magnrfiait ebM. 

Effsrvfjctnt magnif,a. 

Aiephite of magnefia, 

Kiruraiji muriatic rarlb. 

pBwder bJ Count PaJma, and if 
Seittinelti. 



r Chalk «/Uad. 
. Spathefe lead. 
_Mephile of Uad. 

' Fixed j'alt of tartar. 

Vegetable fxtd alkali. 

Aerated vegttahU faeti «/|«fi. 

Cretacioui taitar. 

Mephilic tartar. 

Mephite ofpola/b. 

Nitre fixed by ttfelf. 
\_Alkah^ of Fan Httmutl. 
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NewNames* 



C^aibonate of fodau 
Carhonas foim* 



Old Names. 

"Nairum or Natron* 

Bafe of marine fak* 

Marine or mineral alkaJCL 

Crjfials offoda* 

Cretaceous Joda* 
1 Aerated foda* 
I Effervefcent foda* 
I MepUteoffoda. 

Iterated mineral fixed atkaTu 
, Effitrvefcent mineral fixed alhafu 
lOalk offoda. 



Gubofiate of tvngftem 
Carbomu tunftetu. 

Caibonate of zinc* 
Carbonas ^ncu 

CaibuTC of iron. 

Calcareous earth or lime, 
ted in water. 

Cakaxeoos earth or lime* 



Ctrate. 

Cttras^ tisff. m» 

Citrate of alnmine. 
Citrar aiumnofus. 

Citrate of ammoniac. 
Citras ammoniacaliim 

Citrate of antimony. 
Citras ftihn* 

Gtrate of filTcr. 
Citras argentic 

Gtrate of arfenic 
Citrai arfeniealis* 

Gtnte of barytes* 
Citras baryticus. 



C Chalk of zincm 

< Aerated zinc. 
CMepbite of zinc* 

Plumhago. 
^"- 1 M'Jk ofUme. 

< Calcareous earth* 
\ ^icklimc* 

( A fait formed by the combi- 
I nation of the acid of citrons with 
\ different bafes. 

This fait had no name in the 
old nomenclature. 



I 



348 DiUionary for the 

Nttu Nama. A Old Namcj* 



Citrate ofbifitimh. 

Citroi bifmulhi- 
Ciirate of lime, 

Citrai calcareuu 
Citrate of cobalt. 

Citras cobaliL 
Citrate of copper. 

Cilras eupri. 
Citrate of tin. 

Citroi fiannu 
Citrate of iron. 

Cilratfrrri. 
Ciirate of magnefia. 

Cilras magneju. 
Citrate of manganefe. 

Cttras mngi:efii. 
Citrate of mercury. 



Citrate of moIyMena. 

Citroi molybdeni. 
Citrate of nickel. 

Citras niccoli. 
Citrate of goM. 

Citras auri. 
Citrate of platina. 

Citras platini. 

Citrate of lead. 

Cilras plumbi. 
Citrate of potafii. 

CUras potajft. 
Citrate of foda. 

Citras fida. 
Citrate of tungften. 

Citrai tunfitni. 
Citrate of zinc. 

Citras zirui. 
3 
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New Nawuu 



Old Nam«8« 



Qay, amixtiircof alumJfiousJ;,^^^^ 

and filiccous ^arih, efgma. j^ Argillaceous earth. 

r Regulus of cobalt. 
\ Cobalt f oxcgbolt* 

C Copper. 
\ Venus. 



Cobalt 



Copper* 
Cuprum 



Diamond* 



Diamond* 



Ether, acetic. 
Ether aceticum. 

Ether, muriatic. 
Ether muriaticum^ 

Ether, nitric. 
Ether nitricum* 

Ether, fulphuric. 
Ether Julpburicum* 

Extra Aive principle. 
ExtraBum. 



\ Acetous ether* 

\ Marine ether. 

I Nitrous ether* 

yitrtoltc ether. 
\ ExtraQ. 



Fecala. 
Fecula. 

Fluate. 

Fluas^ tis.fo m. 

Fluate of alumine. 
Fluas alumina* 



? Fecula of plants. 

r A fait formed by the combi- 
J nation of the fluoric acid with 
(.different bafes. 

"5 Argillaceous yiuor. 
\ Spaihcfe claj. 



35© LiSlio nary for the 


Ne-w Namis. F 


Old Name*. 






Fluate, ammoniacal. 


Sparry amnuniae. 




^m«,^.lfp,r. 




.Ammoniacal Jiuar. 


Fluite of antimony. 




Fluas Hibii. 




Fiuate of filver. 




Fluai arginti. 




Fiuate of arfenic. 




Fluas arfcmcalU. 




Fiuate of barytcs. 


Ponderous Suor, 


Buas harytg. X Baroticfiuor, 


Flualc of bifmuth. 




Flua, bifmuthi. 






X Fluor /par. 


FIuaMofllme. ' 
^ tluat aJcartiu, 


VUreous /par. 
Cubic [par. 
Pkofphricfpc^r. 


I!l„^t.^t ^^u^u 


Jporry jiuor. 



Fluas eobalti. 
Fiuate of copper.. 

Fluas cupri. 
Filiate of tin. 

Fluatc of iron. 
Fluas firri, 

Fiuate of magneGa. 
Fluas magnifim. 

Fluatc of manganefe. 

Fluas magntfii. 
Fluatc of mercury. 

Fluas mtrcurn- 
Fluatc of molybdena. 

Fluas molybdini. 
Fluateof nick:!. 

Fluas nicceii. 



CNttorated magtufia, 
A Sparry msgiufia, 
f. Magnt/ian fiutr. 
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NewlSfames. 



Old Names. 



Floate of golcL 
Fluas auri. 

Floate of phtina. 
FbiOifistmu 

Floate of lead« 
Fluas plumbim 

Floate of potaOi* 
FUtas potaffk. 

Floate of foda. 
Fluas fod^* 

Floate of tongftcn. 
Fluas tun/lim. 

Floate of zinc 
Fluas Xiucim 

Formiate. 

Fenmas^ tis.f. m» 



of alomine. 
Fermias atuminofus. 



ammoniac* 
W^nmds atftmaniacaiis, 

Formiate of antimony. 
FonmasJliUu 

Formiate of filver. 
Fonmas argeniim 

Formiate of arfenic. 
Fvrwias arfemcalis. 

Formiate of barytcs. 
Ftnmas bary^cusm 

Fomuate of bifmoth. 
Fermias KJmuiln. 

Tormiate of lime. 
Fmrmias calcarnis* 



J Tartareeui flu9r. 
i Sparry tartar. 

C Fluor offoda. 
C Sparry foJa. 



f Salt formed by the combina- 
I tion of the formic acid with dif- 
i ferent bafes. 

I This genus of fait has no 
name in the old nomenclature. 



35* J^idimmryfir^ 



'■. I 



fhmfNamtH f OktNum; 

Formiate of cobalt. 
Fpnniai cahJtu 

Formiate of coppen 
Fortmas cupru 

Formiate oJF tin* 
FormwJlattnL 

Formiate of iron* 
F&rmias/errL 

Formiate of magnefia. 
Fortmas magnejutm 

Formiate of manganefe. 
Formias tnagne/iu 

Formiate of mercury. 
Formias mercurU. 

Formiate of molybdena* 
, Formal moIyUenL 

Formiate of nickeL 
Formias mccoli. 

Formiate of gold. 
Formias auri. 

Formiate of platina. 
Formias platini. 

Formiate of lead. • 

Formias plumb'u 

Formiate of potafti. 
Formias potojpt. 

Formiate of foda* 
Formias foda, 

Formiate of tungften. 
Formias tutifteni, 

Formiate of zinc. 
Fortmas zinci. 
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Nno Names. 



Gas. 

Ga«, acetous acid. 
Gaj acidum acetofum. 



Gas, carbonic acid. 
Gas aciium carbMcum* 



Gas, flaoric acid. 
Gas acidum fluoricumm 

Gas, mariatic acid. 
Gas acidum muriaticum. 

Gas, oxigenated muriatic acid. 
Gas acidum muriaticum oxi- 
gtnaium* 

Gas, nitrous acid. 
Cos acidum mtrofum. 

Gas, pmfficacid. 

Gas acidum prujficnm. 

Gas, fdphurcous acid. 
Cas actdum fmlfbureum'^ 

Gas, ammoniacaL 
Gas ammaniacaU* 



Gas, az#tic. 
Cas azoticumm 



Gas hydrogenous. 
Gas bfdrogenium. 

Vol.. IV. 



G Old Names. 

cGaS. 

\ Elq/lic fluids. 

I Aeriform fluids. 

V Acetous add gas. 

f Fixed air. 
Solid air of Hales. 

i Cretaceous acid gas. 

I Mephitic gas. 

I Aerial actd. 

C Sparry acid gas. 
(^ Fluoric acid gas. 

c Marine air. 
J Marine acid gas. 
\ Muriatic actd gas. 

y Aerated muriatic add gas. 
r Depbhgiflicated marine acid. 

y Nitrous add gas. 

> PruJJtan gas. 

c Sulphureous acid gas. 
I Fitriolic add air. 

C Alkaline gas. 
J Alkaline air. 
i Volatile alkaline gas. 

f Vitiated air. 

I Impure air. 

\ Phlogi/licated air. 

I Phlogsflicated gas. 

lAtmo/pheric mephitis. 

r Inflammable gas. 
J Inflammable air, 
\ Fblogijion of Mr Kirwan. 

Z 
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DiSionMryfor t^ 



Niw Nmna* 



OU Names. 



Gas, carbonated hydrogenous. 7 Carhmaams MlMmmaUe gas. 

Gas, hydrogenoiis, of marfbes. C MeplntwdinflammaUiM. 
Gas bjdroginium paludum. (^InflammabU gas rf mut^ts. 

Ga8,phofphorizedhf drogenous. 1 

Gas hjdregemum pb^borifo- > Fbofphwic gas. 
turn. J 

Gail, fulphttrated hydrogenous. J ^ ^ 
Gas pyarogtmum/mpburatam. > '^ 



Gas nitrous. 
Gas miro/umw 



Gas, oiigenous*- 
Gas amgmium. 



V Nitrous gas* 

cFUalair. 
< Pure air. 
L Dipibgi/UeaUd air. 

Gluten, cr the glutinous prin- -j g,^^ ^^^.^ ^ ^^j^ 

^Pjf ; . « r Figeto-Mmal mMir. 

\ Gold. 



GlutiH. 

Gold. 
Aurum. 



Iron. 
Berrum% 



\ 



Iron. 



La£iate. 

Lafiasy tis0f, m. 



r Salts formed bf the uni 
I of the acid of four whey, or tl 
laaicactd, with difierentbaf< 
j Thefc falts were not knoi 
1 before Scheele \ and their pi 
I pcrtics being as yet but Uti 
! examined, they halrc hidia 
l> received no name» 
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Ntw Nmmis. 

Ladate of ainmine. 

LaAate «f ammoniac- 
t-aSms amttKniacaUit 
Laftate of aDcimoajr. 

LaOaK of filrer. 

l^fBtaiz of arfenic. 

Lafiate of baryte*. 

Lsfftu iaryliau. 
Ladate of Ulmath: 

LsSm/ h/miabi. 
Ladate of lime. 

LaOate of cobalt. 

Idftate of copper. 

La&teof till. 

l^ftalff of iron. 

huBatftrri. 
I^Qate of inigiic6i. 

l^Bst tmagmtfU. 
IdAate of nungaBefe. 

IdAate (tf mercury. 

Z-adai hjirargjii. 

LaSate of raolybdena. 



loOate of nif^el. 

LaBms mccaH. 
LaOateof gdd. 

l^atmri. 



i5« 



iH^ionary for tti 



Ngvf Namii* 

Lactate of platina. 
LaBas platim* 

LaAate of lead* 
LmBms pluwM* 

LaQate of potaih. 
LaBas pQtaffa. 

La£bate of foda. 
LaBaifidm. 

La£late of tungften. 
LaSas tunfiem* 

La£iate of zinc. 
LaSoi zincu 

Lead* 
Plumbum. 

Light. 



OUNmes. 



Lithiate. 

Lithuu, tu.f% m. 



Lithiate of alumine. 
Lithias alumin$fus. 

Lithiate of ammoniac. 
Lithias ammoniacalis, 

Lithiate of antimony. 
Lithias JfihiL 

Lithiate of (ilver. 
Lithias argenti. 

Lithiate of arfenic. 
Lithias arfenicalis. 

Lithiate of barytes. 
Lithias baryticus, 

Lithiate of bifmuth. 
Lithias bifmutbi, 

Lithiate of lime. 
Lithias calcareus. 



\ ' 



<Lead. 
\ Saiurtu 

Light. 

" Salts formed bf ikc wwtt of 
the Itthic acid^ or oriaaif cil- 
cuhu, with difierait bales. 

^ Thefe falts are not compre- 
hended in the ancient Nomen- 
clature, being unknown before 

^ iScheele. 
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Nevf Names. 



Old Names. 



lithiate of cobalt. 
Lkiias oAaltL 

Lithiate of copper. 
JLkbias cupru 

Lithiate of tin. 
Utbmsftanni. 

Lithiate of iron. 
UiiUuJerri. 

Lithiate of mamefuu 
IMbuu magnefut. 

Lithiate of man^rqnefe. 
magnefii, 

of mercury. 
hylrargjri. 

Lithbte of molTbdena. 
UiiUt mo/yUenL 

Lidiiate of nickcL 
Liibias niccwiu 

Lidiiate of gold. 
auru 

of platina. 
UtUai platinu 

Lithiate of lead. 
latUiU plumbL 

Lithiate of potafli. 
Utbiai potojffk. 

Lithiate of foda. 
Uibiai fotUm 

Lithiate of tyngften. 
Liitnoj tunfienu 

Lithiate of zinc. 
Utbias zinci* 



Malate. 
MaiaSf tts*f. HI. 



Z3 



M 



f Salts formed by the union of 
the malic acid, or acid of ap- 
pleSy with different bafes. 
This genus of fairs has not 

I yet obtained a name in the old 

^Nomeudnluic* 



55? JH^hnaryfor <te 



NtwNamit, 

Malate of alamine. 

MJas alumim/iu. 
Malate of ainmoniac. 

Ma las ammoitiacalij. 
Malstc of antimony. 

Malaj/mi. 
Halate of^ClTcr. 

Malas argtnli, 
Malate of arfenic. 

M^ai arfiniealu. 
Malate of barytei. 

Malai imrjtian. 
Malate of bifmuth. 

Malai iifmiaii. 
Malate of lime. 

Mtloj calcmraa. 
Malate of cobalt* 

Malite of copper. 

Malas cupri, 
Malate of tin. 

Malas fianni. 
Malate of iron. 

M^hsfirri. 
Malate of magnelia. 

JSialat magntji*. 
Malate of manganefe. 

Malas magnt/ii. 
Malate of mercury. 

Matai hydrargjri. 
Malate of molybdena. 

Malas melybdim. 
Malaie of nickel. 

Malas rtierJi. 
Malite of gold. 

M«lai aurU 
Mal'teofphtina. 

Malas flatim. 
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M 



Old Namei • 



Mabte of lead. 
MmioM piumbi* 

Malate of potafh. 
Malas potajftt. 

Malate of foda. 
AfaiasfxLtm 

Malate of tungften. 
Malas tunfteni. 

Malate of zinc. 
Maims zinci, 

MangaDefe. 
JUagnefium. 

Mercofy& 

Mjdrargyrum. 

Molybdate* 

MdjUaSy tis, [• nu 

Molybdate of alumine. 
Molyhdas oTuminofui* 

Molybdate of ammoniac. 
M§iyhdas ammoniacaiif. 

Mcdybdate of antimony- 
AIolyUas^ML 

Molybdate of fiirer. 
MolyUaS argenti. 

MolyMate of aifenie. 

Afo/jfUai arfenualis. 

Molybdate of barytes. 
Mol^Jas barpuus, 

Molybdate of bifmuth. 
Molybdoi bymutbi. 

MoWbdate of lime. 
Moljbdas calcartus. 

Molybdate of cobalt. 
Molybdas c^baltu 

Molybdate of copper. 
MJjbdcLS cupru 



> Rtgulus ofmanganefon 



C Mercury, 

Salt formed by the union of 
the molykdic acid with different 
^ bafes. 

I This genus of falts had no 
(.name in the old Nomenclature. 



f 



Z4 
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Di&ioaarjrfor ibt 



New Namer. 



Molybdate or tin. 

Meiytdtu flaunt. 
Molybdate of iraa* 

Me/jBJajJirri. 
Molfbditc of magnefia. 

Moljidat magtit^M. 
Molybdate of manqanefe* 

MoijbJat magnt/ii. 
Molybdate of mercuTy. 

Motjbdtu hjdrargyri, 
Molybdate of nickel. 

MaijbdM mcteU. 
Molybdate of gold. 

Maiybdat auri. 
Molybdate of platina. 

Mtlybdat flat'mi. 
Molybdate of lead. 

mo/jidat flumii. 
Molybdate of potalh. 

Miljhdat pctnffa. 
Molybdute ol foda. 

MelybJas fodit' 
Molybdate of tunglleti. 

Moljhdas tunjitni. 
Molyl'date of zino 

Molyhdai ziitci. 
Molybdcna. 
Mucus. 
Muriate. 

Miiriai, iis, / m. 
Wuriare of aluminc. 

Marias alumintjus. 
Muriate of ami 

Murias 
Mi!ria[c of aniimoiiy. 



Muriiujhhu. 



Riguius efmolybdtna. 

Mucilage. 
c Saltformedbytheunioat^tli 
2niuri3ticaciilwithdiSeientbaf 
5 J^arhie alum. 
t jirgiilacteui mar'tm fnlU 
r Sal ammeniac. 
\ Salmiac. 

r Muriate of nnlimony. 
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Nfw Names. M Old Namet. 

^"i"'"' ^T^^/ ""^ antimony. 7 Sutier of antimony. 
Mturias fiwtt fumans* J 

Moriate of filTcr. \ Corneous Jilver. 

Murias argentu ^ Luna cornea. 

M nriate of arfenid* 
Murias arftmcalis. 

Mariate, fublimatedy of arfenic. 7 » r /> • 

Murias ar/emcalis fubiimaius. j J J * 

Muriate of barytes. 1 n ^ - t u 

mjr ' L J r Barohc mannefali. 

Murtas baryitcuSm 3 

Muriate of bifinmlu ? i^ ., rvir ^l 

Murias HfmutbL 5 ^""^ rfhfmutb. 

Muriate^ fubHmated^ of bif-'> .^ 

much. (. Butter ofbifmutb. 

Murias hifnmtbi fublimatus* y 

«ir . ^ X- ,. r Mother wafer of marine /alt. 

Monate of lime. \ r i • r u 

MM ' I < Caicareous marine fait. 

Murtas cakareus. i ir ^ r.i ^...s^i^ 

I Cixeajal ammoniac* 

Muriate, fublimated ammoniapi 

-- . "«^ * . . - KCutreous ammoniacal JUwers. 

jnunas cupn amsnontacafts C ' '' 

fuhlimatus. J • 

Muriate of tim Col, r «y ^-^ 

nir • n ' \ Salt of Jupiter. 

Murtas Jlanm. \ i J sr 

Muriate, concrete, of tin. 1 SoU butter of tin of M, Baumi. 

MJsirias fiannt concretus. J Corneous tir. 

Muriate, fuminfr, of tin. 1 ^ r rri - 

MM ' n *r \ tunung liquor of Lsbavius. 

Murtas fianmfumansm J «> ^ j 

Muriate, fublimated, of tin* T r // oft' 
Murias Jiannifubiimatus. J ^ 

Muriate of iron. 1 Muriate of iron. 

Murias ferri. j Marine fall of iron m 



3<!> 



jy^ionarjforOt 



fftm Nmrnis. 



M 



lia-' I 
iff/ ' 



MarituJaHvtkta bt^rfm 



Muriate, fublimated ammosia-- 

ca], of iron. 

Murias ftrrl Mmmoiuaeaiit 
.fyhUmatus. ' 
Muriate of magneGs. 

Muriat magneji^. 
Mutiate of mangRneie. 

Marias mog ne/ii. 
Muriate, corrolire, of mercurr*! ^ r ^w- 

Murioi iyJrarg^ nrrc/hJ. J »^!A"/"*ft«<*- 
Muriate, fweet, of mcrcurr. 7 „ , ,„ 

Mufuu h^r^rgjri dt^' I *™^ ^'^^^' 
H|pBie, fwcet fublimated, of' 

mercury jtquitaslh. 

Afuriiij hyJrargyri fablimalus.j 
Muriate of mercury and a 



mac. 

Muriat hjdnrgjri tt amm r /' 
iiiaeaBf. j 



SalaUmtmh. 



Muriate of merGDrr by predpi-'> „ ,, - .„ 

ta.ion. ' '*^ l^if'""f'!"^ , . 

Muriate of moljrbdena. 

Muriat meljbdem. 
Muriate of rickel. 

Muriai niccoli. 
Muriate of gold. 

Murias auri. 



Muriate of platina. 

Atur'ws plalini. 
Muriate of lead. 

At u rial p/umii. 
Muriate of pot jfli. 

Muriai potitffj. 
Murisie of fmla. 
- MurimJ^d^. 



r Muriate efgeU. 
\RigaIint fait ofgalJ, 
( Muriate ofplatiita. 
XHegaiintJalt ef platina. 
KCorneoui lead. 
\ Muriate eflead. 

i FebriftigeftJt of SjMur, 
I Marine fa I. 
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New Names. 



M 



OldNamei. 



Muriate, feffl, of ibcb* 
Mterias/oditfqffiis. 

Muriate of tungftea* 
Murtoi tufifiem. 

Mariate of zioc* 
Murias mind* 

Muriate, foblimated, of zinc* 
Murias sinci JuUimoius* 

V 

MariateSf oxigenated. 



ISalg^ 



f Marine /alt of zinc, 
\ Muriate of zinc. 

i Butter of zinc. 

New combinatioiia of the 
oxigenated muriatic acid with 
ipotaih and foda, difcoFcred by 
M. Bcrthoilet. 



Moriate, oxigenated, of poCaflu 
Murias ouigenaius potaffk. 

Muriate, oxigenated, ofloda* 
Murias oxigemUusfoddt^ 



Nitrate. 

Nitrasy tis.f. nu 

Nitrate of alumine* 
Nitras aheminofus. 

Nitrate of ammoniac* 
Nitras afnmonfacaiit. 

Nitrate of antimony. 
NiirasJhUL 

Nitrate of filrer. 
Nitras argenti* 

Nitrate, melted, of (ilrer, 
Nitras argenti fufus. 

Nirrate of arfcnic. 
Nitras arfenicalis* 



N 



Salts formed by the combina- 
tion of the nitric acid with dif- 
ferent bafes. 

J Nitrous alum. 
Argillaceous nitre* 

1 jfmmoniacai nitrous fait. 
\ Ammoniiual nitre. 



CLunarnitrcm 

< Nftre ofjilver, 

C Crjftals of the moon. 



^ Infernal /lone* 
> Nitre of arfenic. 



3^4 



Di&itmdryfiribe 



Ntm Names. 

Nitrate of bary tet. 
Nitras htryikiis. 

Nitrate of bifinuth. 
Nitras bi/muthu 

Nitrate of lime. 
Nitras cakariusm 

Nitrate of cobalt. 
Nitras eokJti. 

Nitrate of copper. 
Nitras euprim 

Nitrate of tin. 
Nitras Banm. 

Nitrate of iron. 
Nitras firri* 

Nitrate of magneGa* 
Nitras magnefist* 

Nitrate of manganefe« 
Nitras magnefii. 

Nitrate of mercury. 
Nitras hydrargyrim 



OMM 



N 



r Nitre rfpondirmt Mrdw 
\Baro^mtre, 

\ Nitre rfbifmuti. 

JCalcareeus nitre. 
Metier water ofmieai» 

't Nitre rfeeialt. 

\ Nitrate rfeefper. 

^ Nitre of tim. 
CStasun-mtreue/aU* 

S Nitre eftren* 
2 Marttat mire* 



Nitre of magn^ai 
MagnefioH mire* 

•Nitre efmastgas^em 

Mercurial nitre. 
Nitre of mercury. 



Nitrate of mercury in a (late of ^ 

> Mercurial water. 



folution. 

Nitras hydrargyri folutus. 

Nitrate of molybdcna. 
Nitras molybdtni. 

Nitrate of nickel. 
Nitras niccoli. 

Nttr^ite of gold. 
Nitras auri. 

Nitrate of platina. 
Nitras platini* 

Nitrate of lead. 
Nitras plumbi. 

Nitrate of pot afti, or nitre. 
Nitras potojpt^ vcl nit rum. 






Nitre of nicieU 



Nitre of lead. 
Saturnine nitre 

Nitre. 
Saltpetre. 



New Chemical Nomenclature. 
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New Nmrng. 

Nitrate of ibda, 
Nitraifoddt* 

Nitrate df tm^ften* 
Niiras iMnfienL 

Nitrite of zinc. 
Niiras zincu 



N 



OUNsunci. 



Nitrite. 

Niiris^ til" f. m. 



Nitrite of alamine* 
NHris aluminofui. 

Nitrite of ammoniac 
Nkris amtmomiaca^. 

Nitrite of antimon j. 
Nttriijhhiu 

Nitrite of filver. 
^ Nitrij argefstu 

Nitrite of arfenic. 
Niiris arfemcalis. 

Nitrite of barytes. 
Nttris barjtiau. 

Nitrite of bifmuth. 
Niiru bi/mutbim 

Nitrite of lime. 
Nltris cakareus* 

Nitrite of cobalt. 
Nitris c§ba/iL 

Nitrite of copper. 
Nitris cupri» 

Nitrite of tin. 
Nitrisjlanm. 



C Cubic nitre. 

\ Rbomboidal nitre* 



Nitre efvinc. 

Salt formed by the combina- 
tion of the mtrmu^zaA with 
different bafet. 

This genus of falts had no 
name in the old Nomenclature, 
being unknown before the late 
difcoTcries. 



• That is, with fpirit of nitre coatainiDg Ief$ ox'genc tbzn miric add, which 
Umai mtrates. 
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Nitrite of iron. 

Nitrufirwi. 
Nltrire of magnefia. 

NJtrii mtLgmif^ 
' Minittof B 

Nkmm 
Nitrite r^i mtrcury. 

Nitrite of a 
Nkrism 



Nitrite of ndKU 

NkriMmkali. 
Nitrite of gold. 

Nitris aiui. 
Nitrite of pUtina. 

Ktris pittim. 
Nitrite of leaA. 

Sitrii pbi^i. 
Nitrite of ponflu 

KitrU potaff*. 
Nitrite of foda. 

Kitrisfid: 
Nitrite of tutifrfteo. 

Nitru tunfimi. 
Nitrite of zinc. 

Khrii lina- 






OiU, Tolatile. ^Efmtial oih, 

OUa vMtUim, \ Bfftwtt. 
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Ninv Nurms. N Old Names. 

f Salt fonned by the combina- 
I tion of the oxalic acid with dif- 
Oxalate. J ferent bafes. 

OxalaSy tiuf. m* j Scarce any of the falts of 

I this genus had a name in the 
^old Nomenclature. 

Oxalate, acidulous, of ammoniac. 
Oxalas acidtdus ammomocalum 

Oxalate, acidulous, of potafli. 7 o^ ^f rn^J ^f rmm^^.^ 

Oxalate, acidulous, of foda* 
Oxala4 acidului fodM* 

Oxalate of alumine. 
Oxalas alumvufus. 

Oxalate of ammoniac. 
Oxalas ammomacalism 

Oxalate of antimony. 
OxalasJUbii, 

Oxalate of filver. 
Oxalas argentic 

Oxalate of arfenic. 
Oxalas arfenkalis^ 

Oxalate of barytes* 
Oxalas barjticuss 

Oxalate of bifmuth. . 
Oxalas hifmutki^ 

Oxalate of lime. 
Oxalas ealcareus* 

Oxalate of cobak. 
Oxalas cobaltL 

Oxalate of coppes 
Oxalas cupru 

Oxalate of tin. 
Oxalas fiannim 

Oxalate of iron. 
Oxalasftrri. 

Oxalate of magnefia. 
Oxalat magmfia. 



HO^^^^^^» DiHionary for tbt 


Nttu Nanus. 


C OldNimct. 


Oxalate of mangancfe. 

Oxalai mngntfii. 
Oxalate of mcrcuty. 

Oxalai hydrargyri. 
OxaUte of molybdcnj. 

Oxalai vuljhdtm. i 




Oxalate of nickel. 
Oxalat nicceti. 




Oxalate of gold. 
Oxale> auri. 


•^^■j 


Oxalate of plattna. 
Oxaias plai'mi. 


^^^B 


OK^Iaie of lead. 
Oxalat plumbi. 


V 


Oxiiate of potalh. 

OxaUt p^tajft. 
Oxalate of foda. 

Oxalatfida. 


^ 



Oxalate of lungflen. 

Oxalat tunfieni. 
Oxalate of zinc. 

OxaUu luad. 
Oxide, arfenical, of potalh. 7 r ■ e t • 
Oxidum arfmuaU potajjm. ^ 

Oxide, white, of arfcnic. < Whilt arfeme, 

Oxidum arfenui album. \ Calx ofarfinU, 

Oxide of antimony, by the md- '\ 

RIATIC AND NITRIC ACIDS, f „. ■ . 

Oxidum flibii acidii muria-t ^"^^ ^^*''''' 
lico It nilnce canftlium. J 
Oxide of antimony, white, by ^ Diopherrtie aittiimnj. 



( Ceruft Dfantiawnj. 



Oxidum Jlitil alium nitro Q Materia ptrlata if Ktririi^ 
ion/ecJum. 

Oxide, white fublimated, of an-) Snow ofanHmmy 
tiinony. tHewert ofamtimeny. 

Oxidum fibii album fuhlima-C&IvrrjievMr' ofrcgitlia of snti- 
turn. -* many. 
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New Names O Old Namci. 

Oxide of antiinoaj, by the mu- 
riatic acid. - . o,,^^ ^ Ai I. 
Oxidumftihii mcido muriatico C ^^'^'^^ 2^ ^zarHh. 
confeBum. 

Oxide, fulphttratedy of aatiiiio-'> 

ny- J- Liver of antimony. 

Oxidumftthii fulphuratum* 3 

Oxide, fulphurated femi«iricre-l 

00s, of antimony. I o >r r 

Oxidum Jlibii fuipburatum \ ^^ff^ of metals, 
fivnvltreum. j 

Oxide, orange-coloured fulphu- ) 

rated, of antimony. \n'ij j r 1 v ^ .• 

Oxidumftihti fiilflmratum\^'^^ f^^^ ^ '''^^^'^^ 
aurani'uiatm* ^ 

Oxide, red fulphurated, of anti- 

Oxidum JUbii ftdphuratum (^^'"^"^^ mineral, 
rubrum. 

Oxide, virreous fulphurated, of 

antimony. C /-./ /- r 

Oxidum JMi Sulpburatum}^^''j' Qf antimony, 
vitreunu 

Oxide, brown vitreous fulphn* 

rated, of antimony. *v o i • 

Oxidum Jlibii fu/fiyraium^^"^'" 'y'"^''^''y' 
vilreumfidfirum. 

Oxide, white fublimatcd, of ar- 

Oxidum arfenici album fubU- ^ ^^^^''^ of arfinic. 
matunu 

Oxide, yellow fulphurated, of*! 
arfenic. C n • 

Osidumarfenuijulpburatum f ^^P'^'''^' 
lutcum. J 

Oxide, red fulphurated, of ar- j 

fenic. ( Reda^fenic. 

Oxidum arfeni(ifulphuratum\ Realgar, or real^al. 
rubrum. i 

Vol. IV. A a 




■ SiSlionary for 



Nfio Namet. 



O 



0»ide, white, of bifmutli, by^ 

ihe nitric acid. [Magidery of iifmuth. 

Oxidum ii/muthi album acidt f if bite paint, 
nitrico cenfiEium. J . 

Oxide, fublimai^d, of bifmutli. 1 c-, r i-r^ .i 

Oxidum tifmutht Jubtimalum. y •' ' 

Oxide, grey, of cobalt with (i-- 

lex, #r ZiWrc. \ -7 ff 

Oxhlum coballi churtum Lum f ^"il"' 
filic. 






Oxide, vicreou?', of cobalt. 

Oxidum caballi vitrnim. 
Oxide, preen Bcctated,of copper. 

Oxidum cupri vii-idi acftaium. 
Oxiii-r, grey, of tin, 

Oxidum kanni 



Oxiilc, fublimatcd, of tin. 

Oxidum fianni fublimat u m. 
Oiides of iron. 

Oxida ferri. 
Oxide, brown, of iron. 

Oxidum ferri /uf „m. 
Oxide, yellow, of iron. 

Oxidum ferri luleum. 
Oxide, black, of iron. 

Oxidum ferri nigrum. 
Oxide, red, of iron. 

Oxidutn ferri rubrum. 
Oxide, white, of maiiRanefc. 

Oxidum magnifii album. 

Oxide, black, of maii^anefe. 

Oxidum magnfii nigrum. 

Oxide, yellow, of mercury, by. 
the nitric acid. 

Oxidum hyilr.irgyri luteum 
aiido iiilrito canft. 



^zurt. 
Small. 
■ Vtrdigriff. 
Ruji ef t^er. 

'^^ Putty of, i„. 
i Fiaviers ff tin. 

Saffnti) ef Man. 

Alrittimt faffrm of Afars. 

Ochrt. 

Martial Ethitps, 

Calcolhar. 

Wiite ralx of mangantfi. 

Black magnefia. 
Glofi-makers fiap . 
Stoat of Perigurux. 
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Nevf Nanus. B Old Names. 

Oxide, jellow, of mercuqr byl 

the fulphuric acid. I JMlmral iurUth. 

Oxidum bydrargyri lutiuml JTilkw precipitaU. 
oddofulpburicQconfeBum^ 

Oxide, blackifli, of mercunf. ? Z7^t.^ r 

Oxidum bydrargyri nigrum. $ ^' ^' 

Oxide, red, of mercury bj the) 
nitric acid. ( d j 

Oxidum bydrargyri rubnmA ^'"^ ^'''''f'^''*^' 
acido nitrico conftBumm i 

Oxide, red, of mercury by fire.*! 

Oxidum bydrargyri rubrumper > Precipitate per fc. 
ignem, J 

Oxide, black fulphurated, ofl 

"* wL bydrargyri fuipbu^ \ *^'^^^ '^'^'f'' 
rat mm mgrum, J 

Oxide, red fulphurated, of mer» 

Alzj. _ t ..?„_^ ' r f.i > Cinnabar. 



Oxidum bydrargyri fu!pbura 



iunmatpruvi. 



Oxide, amiiicru^a], of £o]d. *> r / • 

Oxidum auffai^niaiale. J ^«^'"'^^''«^ gold. 

Oxide of gold bjt tin. 7 Precipitate •/ goU by tin, 

Oxidum auriper flannum. S purple ofCaJftus. 

Oxides of lead- In? r, , 

Oxida plumbi. i ^^^^'^ ^Z^^^^- 

Oxide, white, of lead by the a- -s 
* cetous acid. (i wi; n j 

Oxidum plumbi album p^ra^C ^^ '''"^' 

cidum acetofum. D 

Oxide, fcmi-vitiTOus, of lead,') 
or litharge. I LUbarge. 

Oxidum plumbi femi-vitreum. j 

3xide, yellow, of lead. 1 jlt /r 

OxUum plumbi luteum. 5 MaJ/not. 

^xide, red, of lead, or mi- 
nium- J. Minium^ 



VMi 



Oxidum plumbi rub rum. 

Aa z 
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DiSioMOfy Jbr (^ 



Niw Nutlet 



Oxide, fablimatedy of zinc. 
Otadmm zitui/wUkmHim. 

Glides, metallic. 
Oxida metMca* 

Oxides, metallic fublimated* 
OxiJa metaUica/Mmaia. 



OUNamci, 



Ozygene. 
Oxy^enium. 






if I tf fMiii ArtMfAA ■ 

rnmfkmjirm, 



Phofphate. 

Pho/pbaSfiiJ'/. in. 

Pbofphate of alumine« 
Phofpbas alutmni^us. 

Fhofphate of ammoniac« 
Phofpbds ammoniacatis* 

Fhofphate of antimony. 
Phofpbas ft ibii. 

Fhofphate of filver. 
Phofpbas argenti, 

Fhofphate of arfenic. 
Phofpbas arfenic aUs* 

Fhofphate of b irytes. 
Phofpbas baryiicus, 

Fhofphate of bifmuth. 
Phofpbas bifmutbi, 

Fhofphate, calcareous, 
lime. 

Phofpbas calcareus. 



Salt' foffiiiM Txj tw ttmoD c 
,the phofphoric add with ^ 
ferent bales. 



} Phofphoric ammomae* 
^ Ammomiual phoJ^bsUm 



or 



of 1 Earth of bones ^ 
V Calcareous pboffihatt. 
J Animal earths 



New Cbtmkal Nomtnclaiure. 
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New Namtii 

Pbofphate of cobalt. 
Phofphas cobalti. 

Pbof ^ te of copper. 
Fh fphoi cu^rL 

Pbofphjte of tin. 
Phofphas ftanm* 

Pbofphate bf iron. 
Phofphas ferri. 



QM Natnct. 



Syderite* 

Ironofwaier* 

Ore if iron from mdrjhes* 



J ^hifphaU ^magnefia. 



\ R»fe pricipltate of Lenuh 



Pbofphate of ma^efia* 
Phofphas magnejiit, 

Phofphnte of manganefe* 
Phofphas magnefiu 

Pbofphate of mercury. 
Pbolphas hydrarfryri. 

Pbofphate of molybdcna. 
Phofphas molybdeni. 

Pbofphate of nickel* 
Phofphas tikcolL 

Pbofphate of golcL 
Phoiphat auri. 

Pbofphate of phtina. 
Phofphas piaiini. 

Pbofphate of le^d. 
Phofphas plumbi, 

Pbofphate of porafli. 
Phofphas poiaffg. 

Pbofphati of foda* 
Phofphas foda, 

Pbofphate of foda and atnmo*^ 

niac. ( Native fait of urirti^- 

Pholphasfoda it ammoniaca-f Fuflblefalts of urine. 
Vis. \ 

Pbofphate, fuperfaturated, of-^ 



foda. 



Phofphas f^perfaturatus foda. ^ 



S 5<i/ admraitb perlatum. 



A;i3 



m 



jDiciionary/or the 



Nev> Namtt. 

Phofphate of tungflen- 
Fb,J(ha,l.npni. 

Phofpliateof zinc. 
Phafphai sineL 

Phofphitc. 

P/;,/phil, til. /. «. 

Phr>rphiie of aluminc. 
PlMfphis alumhw/us. 
Phofphite of ammoniac. 
Phefphi, ammoniacalu. 
PhofphitE antimony. 

Phoj'ph'u pbii, 

Phofphite of filver. 

Phojphij argenti. 

Phofphite of arfenic. 

Phajphh arfetticalu. 

Phofphire of biiytcs. 

Phojphu baryticus. 

Phofphlit ofbifmuth. 

Phfphit h/muthi. 
Phofphite of lime. 

Pbofphis cahareus, 
Phofphite of cobalt. 

Phofphis eohaiti. 
Phofphite of copper. 

Phofphis cuprt. 

Phofphite of tin. 

Phofphis fiattni. 

Phofphit« of iron. 

Phofphis Jtrii. 
Phofphiic of magnefia. 

Pkfphu m.p„f„. 
Phofphite of mangaiicfe. 

Phofphis tnagnefii, 

Phofphite of mercury. 

Pbofphit fiydrargyri. 



Old Names. 



1 Silt formed by the union of 
Mhe phofphorous acid with dif- 
1 fercnt bafej. 



New Cbetittcal Nomeaciaturc, 
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New iJatnts. 

Hiofphlte of moljrbdcDa. 

Pooffhit melybdem. 
Phofphite of ntckcL 

Phofphu nUceS. 
Fbofphttc of gold. 

Ph^^ii auri. 
Phofphite of platina. 

Phofphupltttmi. 
Fliofphitc of lead* 

Pbafpbu piumii. 
Pl^fphicc of potafli. 

Pho/pbU potaffk, 
Pbofphitc of foda. 

PhefpbisfiiU. 
Fbofphice of tungften< 

PUjpbu tunpm. 
Hofphitc of zinc 

Pbi^phit sunei. 
Pbofphorui. 

Pbff^Knim. 
Ftiofpliurc. 

PhafphTttum. 
ntofphure of copper. 

Phefpborttiim ct^ri. 

Fhofehmrc of iron. 
Pbo/pbtretum ftrri. 



Pyro- lignite. 

Pyro /ignis, tit./, m 

Pyro-I ignite of alunii:ic. 

Pyro-Ugttli aluminiifas. 
Pyro-Iignite of ammoniac. 

Pyro-iignii ammcniacalit. 



J Phofphortu e/KuBchti. 

7 Combination ofnon-oxigcnated 
5 phofphorus with dtficrent bafcs. 



■> Sydr^ram of Sirgman, 

C Sydiraieteaf M. tie Marvtatil 

3 ReS'lns offydnilc. 

"1 Salt formed by the union of 

I ihe pyra-iigncous acid with dif* 

\ ferent baft-s. 

I Thefe falls had no name in 
J the old Nomenclature* 



\ 
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New JKfflkr/. P New Nancf . 

Pjro-lignite of antimony. 
PjrchBgms filha. 

Pjro-lignite of filver. 
Pyro'Rgnis argenti* 

Pyro-lignite of arfenic. 
Pyroiignh arfemcoBs* 

Fjnro-Iignite of barytes* 
Pyro Bgms kujtkms. 

Pyro-lignite of bifmuth* 
Pyrp-Ugnis K/mutti. 

Pyro-lignite of lime. 
Pyro ligmi cakartus. 

Pyro-lignite of cobalt. 
^ PyrO'ligms C9baltu ' 

Pyro-lignite of copper. 
Pyro Dgms cupru 

Pyro^ignite of tin. 
Pyro ligms fatmu 

Pyro- lignite of iron. 
PyrO'ligms firri, 

Pyro-lignite of magnefia. 
Pyro-Hgms magnefia. 

Pyro-lignite of manganefe» 
Pyro /ignis rnagnefii. 

Pyro-lignite of mercury. 
PyrO'ligms hydrargyria 

Pyro-lignite of molybdena. 
Pyro lignis molyhdeni. 

Pyro-lignite of nickel. 
PyrO'iignisniccoli* 

Pyro-lignite of gold. 
Pyro'iigms auri. 

Pyro-lignite of platina. 
PyrO'iigms platini, 

PvTD-lignite of lead. 
PyrO'Iignis plumb: m 

Pyro-lignite of pot:ifti. 
PyrO'tignb potaffle* 



^<nir ^btmiiaJ ^flMW^ur; . 



S77 



Htvtrmmn. 

FfTo-Iignite offoda. 

FyihligrmfidM. 
Pyro-lifrnite of ttin|;fiai. 

Pyra-GgHu tmnflem. 
P^ro- lignite of zinc 

PyT»-r$gmt xind. 



Pyro-muciKf. 
Pjn 



Pynvmncite of alnmine. 

Pyr»-mweit d/anui^. 
Fyro-muciie of ammoiiiac. 

Pyn-matit omO MMeaRi. 
Fyromncite of andmony. 

Pyrv-tmd/ fliHi. 
Pyro-moctH of filvn. 

Pjn mrncit orgtnti. 
Pjro-mucite of arfcnic. 

Pjn- mmai arfimtaJu. 
PfTO-mucite of barytes. 

Pjn-macu tarjUnu. 
Fyro^mucite of bifniDiIi. 

Pyr o -m a eu i ifima d i . 
Pyn>>mncite of lime 

Pyro-tnueu colcam** 
Pyro-mucite of cobilt. 

Pyrv-matit ceiaJti, 
Pyro-mucite of copper. 

Pjro-mmeitt tfct^r, 
Pyro-mucite of tin. 

Pjt9- tnuz'u fianra. 
Fyro-tDuateof iron. 

Pjrv-maciijtrri, 



f Salts formed by Ae anion of 

I th« pyro-mucous actd with dif- 
'• feren. b.ifrrs. 

f Iliis fpccics of falu hwnot 
) yet obtained a name in the old 
L Nomenclature. 
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JHSionary^^ 



NewNamet. 

Fjrckmucite of inagnclia. 

Pyro-mtuii magnefi*. 
Pyro-mucite of mangaoefe. 

Pyro-mutit magmjiu 
Pyro-mucitc of mercury, 

Pyro-mucu hjdrargjfi. 
Fyro-mucite of molybdena. 

Ppv-mucu maljbdem. 
Pyro-mucitc of nickel. 

Pyrt-mueu nhcolU 
Pyro-mucitc of gold. 

Pyro-mueh aiiri, 
Pyro-mucite of platina. 
* Pyro-mucu plat hi, 
FyiO'muciCc of lead. 

Pyro-macu plambL 
Fyro-mucite of potifh. 

Pyn- mvcii potaft, 
Pyro-mucitc of foda. 

Pyro- tnucisfadt. 
Pyro-mucitc of tungden. 

Pyrc-mucis tunficni, 
Pyro-mucitc of zinc. 

Pyro-muth zinci. 

Pyro-tartarites. 

Pyro tartaric, th./. rti. 

Pyro-tartarite of alumine. ' 

Pyn- tar /ai if alumintfui. 
Pyro-tartarite of ammoniac, 

Pyro-tarlaris ammaniacalu. 
Pyro-tartarite of antimony. 

PyTQ-tarlarii /Hb'ti. 
Pyro -taitai ice of lilvcr. 

PyrO'lartaris argenti. 
Pyro-tartarite of arfcnic. 

Pyn-tartaris orfinicalis. 



"t Salts formed by the union o 
ithe pyro'tartan 
) diflercnt bafcs. 



ithe pyro'tartareous acid wit 

Jd- ■ - 



New CbeniaJ NomencJatuff^ '^*j^ 



Htm Nmies. 

Pyro-tartarite of barytes. 

Pjra-tartarij htrytieur. 
Pyro-taitaritc of bifmiith. 

Pjro-tarlarii i'i/muiln. 
Pyro-tirtatiie of lime. 

Pjro-!artarit takartut, 
Pyro-tartarite of cobalt. 

Pyre-tartaris Cibaltu 
Pyro-iartaritc of copper. 

Pyrp-tarlaris ct^ri, 
Pyro-tartaritc of tin. 

Pyro-tartar'i! Jlanni. 
Pyro-tartaritc of iron. 

PyrO'tarlarijJirri. 
FyTo-lartarltc of magnefia. 

Pyro-lariaris maglttjis, 
Pyro-tattarife of manganefe. 

Pyro- tartar it magn^. 
Pyro-tartarite of mcrcoiT. 

Pyra-tartar'u liydrargyru 
Pyro-tanarite of molybdeni. 

Pyro-Sarlaris tnoijUtnL 
Pyro-tartaiite of nickel. 

Pyro tarlarij mecoli, 
Pyro-tartaritc of gold. 

Pyns-lartarii auri, 
Pyro-tartarite of platina* 

Pfn- larlaris pltttini, 
Pyio-tartarile of lead. 

Pyrt lortaris plumbi. 
Pyro-tanante of potaflu 

Pyro- tartar h p«tafft, 
Pyro-tartarite of fods. 

Pyro- tart a n't fitU. 
Pyro-tartarite of tungflcn. 

Pyro-isriarij tunjicni, 
Pyro tartarite of zinc. 

Pyn iartarit xinci. 



3»» 



HUiktuaj Jiir dte 



'- . 



NewNMia. 

P]atina. 
Platinum* 

Potafli. 

Potaffd^ st» 

Potaihy melted, 
Potajfmfufa. 

Potafhy (iliceous fluid. 
Potaffajillceafiuida* 



Pniffiate. 

PruJJiaSy tis,f. m* 



PrufTiafe of alumine* 
Prujias eJuminefys* 

Prufliate of ammoniac. 
PruJJIas ammoniacalii* 

Prufliate of antimonf. 
Prujftas Jl'tbiu 

Prufliate of (ilvcr. 
Prujftas argent'u 

Prufliate of arfenic. 
Prujftas arjenicalis* 

Prufliate of barytes. 
Prujftas baryticus, 

Prufliate of bifmuth. 
Prujftas bifmuth'u 

Pruflfiatc of lime, 
Prujftas calcareus. 

Prufliate of cobalt. 

Prujftas cobalti, 

Prufliate of copper. 
Prujftas iupri. 

Prufliate of tin. 
Prujftas Jianm. 



f 
I 

I 



OldNamcti 

yuanHmncUm 
Piaiina, 
Platina del pinto. 

Vegetable caujlic JUeei aOusR^ 
Lapis cMuJHcus* 

Liquor §fjlints. 

Salts formed by the union of 
the Pruflic acid, or colouring 
matter of Pruffian bluCt with 
different bafes. 

This genus of falts had no 
name in the old NomencUtiire. 



r Calcareous prufftati. 
\PruJftan lime" water • 



Kew Cbemkal Nomenclature. 3* i 



N*v>Na«,f, 


p Old Names. 


frufluteofifoii. 


KPruffianblui. 
t Berlin Hut. 


FruJ^/^. 


PmlB TC of nuKneGa. 




PruJJias maiiufi*. 








Prujitu magntfii. 




PnilQate of meicury. 




Prujfia, hyir,rgyi. 




Pruffiate of molybdena. 




Pruffioj mpljbdtai. 




Rrofliitcof nick«L 




Pruffias imctli. 




Frnffiatrofgold. 




Prujiuauru 




PrnOiate of pUtioi. 




Pn,pit platini. 




Pniffiate of lead. 




PruffiMptumii. 




Pnifliatc of potaft. 


ing part of PruJ^an itut. 


Prujfias pKaffit. 


Fmfliate, ferruginous faturatcd 




of pOtiftl. 

Pruffias pot«Jptftrrupmfu 


^ Prujian aJiaU. 


JalUFQtMSt 


, 


PnilEate, fcmiginoui, not &.-j 


turjied. ofpoiatli. 

PriiJ^ai potajft ftrruginifu 
nan faluratut. 
PniOiateof foda. 


\phhgifiicaiedaikaii. 


J 


Pruf,as/od^. 




Pyrophorum Htmbergii. 


'^Pjroptnrui of Homitrg. 


Refins. 


R 


R^fins. 


^Rtf,nj. 
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DiBlonaryfartbe 



S 



Saccho-late. 

Sacchtliu, tls.f. m. 

Sacchtvtate of aluminc. 

Sscehtiat a/umitufut. 
Sacctu^latc of ammoniac. 

Saccbeitu ammtmaealU. 
Saccho-IaK of antimony. 

SacthilaiJUhii. 
Saccho-late of fulphur. 

Saecholai argtnti. 
Saccho-Iatc of arfcnic. 

Sacckolal arfcmcalis. 
Sacclio-htc of barytes. 

Sacthoias barylUuJ. 
Saccho-htc of bifmuth. 

SactMai hijmuthi. 
Saccho-late of lime. 

Sacdxlai calcareus. 
Saccho-late of cobalt. 

Saechalas ctialli. 
Saccho-late of copper. 

Sactkolas cupri. 
Saccho-late of tin. 

Saccholasjlarini. 
Saccho-late of iron. 

SaccJxilas ftrrt. 
Saccho l:ite of magncfia. 

SaccMai magnefi*. 
Sacchc-late of manganefe. 

Saccho-late of mercury. 



Old Nuncf. 

E Salts formed by llie union of 
the fjccho-Uilic »cid with dif- 
ferent bafcs. 
This fpecies of faluhatno 
name ia the old Nomcndatuic 



3^ew Cbemical NQtnenclaiure. 



3*3 



Niw Nanus*. 

Saccho-Iate of molybdena* 
Saccbolas molybdeni. 

Saccho-late of nickel. 
Saccbolai ntccolL 

Saccho«late of gold* 
Smccbolas auri» 

Saccho-Iate of platina. 
Saccholas platini, 

Saccho-Iate of lead. 
Saccholas plumbu 

Saccho-Iate of potafli. 
Saccholas p§tajpe, 

Saccho-Iate of foda. 
Saccholas foda. 

, Saccho-Iate of tungdeiif 
Sacchelas tunfienu 

Saccho-Iate of zinc. 
Saccholas zincu 

Saponulx. 
Safonulu 

Saponulae, acid. 
SaponuH acidu 

Saponula of alumine. 
Saponulus alumino/us, 

Saponula, ammoniacal. 
Saponulus ammoniacalis^ 

Saponula of barytes. 
Saponulus baryta. 

Saponula of lime. 
Saponulus calcareus* 

Saponula of potafli. 
Saponulus potoffa* 

Saponulse of foda. 
Saponuli foda. 

Saponu!?e, metallic. 
SaponuU mctalHcL 



Old Names. 



C Combinationsof volatile oref- 
^fential oils with different bafes. 

C Combinationsof volatile or ef- 
(^fential oils with different acids. 

C Soap compofed of volatile oil, 
^combined with the bafe of alum* 

C Soap compofed of volatile oil, 
^ combined with ammoniac. 

C Soap compofed of volatile oil^ 
^combined with barytes. 

r Soap compofed of volatile oil, 
\ combined with lime. 

r Soap compofed of volatile oil, 
< combined with potafh, or foap 
Lof Starkey, 

Soaps compofed of volatile 
oils, combined with fixed mi- 
neral alkali, or foda. 

Soaps compofed of volatile 
oiIS| united to metallic fuhllan- 
ces. 
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DiHionary for the 



New Name/^ 



Sebate. 

Sebate of aluminet 
Mas aluminofus* 

Sebate of ammoniac* 
Sebai ummonicalism 

Sebate of antimony. 
Sebtujlibii. 

Sebate of filver. 
Sebas argentic 

Sebate of arfenic. 
Sebas arfenicalis^ 

Sebate of barytes. 
Sebas baryticut^ 

Sebate of bifmuth. 
Sebas bifmuthi* 

Sebate of lime. 
Sebas calcareus^ 

Sebate of cobalt. 
Sebas coba/ti. 

Sebate of copper. 

Sebas cupri* 

Sebate of tin. 
Sebas Jlantii. 

Sebate of iron. 
Sebas Jerri, 

Sebate of magnefia. 
Sebas tnagriffia. 

Sebate of mangancfe. 
Sebas tnagnefii, 

Stbate of mercury, 
Sebas hydrargyru 

Stbate of :<iolvbciena. 
Sibjs molybdeni. 



S Old Names. 

f Saltt fbraicd by the nni 
( the acid of greafe^ or the f< 
A acid, with difiercnt bafes. 
\ Thefe fairs have no oai 
Lthe ancient Nomenclature 



New Chemical Nomenclature. 



ih 



NiVJ NofhfSm 



did Namiu. 



ScKate of niclcel. 
SihaJ mccolL 

Scbate of gold. 
Bebas auri. 

Scbate of platina. 
Srbas piaiini. 

Scbate of lead. 
$€bas plumbu 

Scbate of potafli. 
Sebiu poiajft, 

Scbate of foda. 
Sebasjodjt. 

Scbate of tungften* 
Sebas tunjlenim 

Scbate of zinc. 
&ebas TJnci. 

$cmi-metals. 

Silex, or filiceous earth. ^ 
• Silica^ terra JiBcea. 

SiWer. 

Argentum. 

Soaps. 

Sapones. 

Soaps, acid. 
Saponei acidu 

Soapof alumine. 
Sapo aluminofus. 

Soap, ammoiiiacal. 
Sapo mnmoniacalls. 

Soap of barytes. 
Sapo baryticus. 

Soap of lime. 
Sapo calcareus. 

Soap of magncfia. 
Sapo magnesia. 

Vol. IV. 



Semi^metah. 

^artzofe earth. 
Stlicfcus earth. 
Vttfifiable earths 

Diana. 

Luna. 

suffer. 

C Combinations of fat or fixed 
^oils with different bafcs. 

C Combinations of fat or fixed 
^oils with different acids. 

C Soap compofed of fixed oil, 
^combined with alumine. 

C Soap compofed of fixed oil, 
I combined with volatile alkali. 

C Soap compofed of fixed oil, 
^ combined witii barytes. 

f Soip compofed of fixed oil, 
(^ combined with lime. 

C Soap compofed of fixed oil, 
C combined with magncfia. 

Bb 
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New Names. 

s 

Soap of potafh* 
Sapo potafft* 

Soap of foda* ' 
Sapofoda* 

Soaps, metallic. 
Sapones metaflici* 

Soda. 
S9da. 

Starch. 
yimylum. 

Steel. 
Chalybs* 

Succinate. 

SuccinaSy tis*f. m* 

Succinate of alumine* 
Succinas alumitffus. 

Succinate of ammoniac. 
Succinas ammoniacalis. 

Succinate of antimony. 
Succinas Jlib'tu 

Succinate of arfenic. 
Succinas arfenicalism 

Succinate of bary tes. 
Succinas iaryticus. 

Succinate of bifmuth. 
Succinas btfmuthi. 

Succinate of lime. 
Succinas calcareus. 

Succinate of cobalt. 
Succinas cobalti. 

Succinate of copper. 
Succinas cupri. 

Succinate of tin. 
Succinas J} annu 

Succinate of iron. 
Succinas ferru 



S Old Names: 

r Soap coropofed of fixed oil, 
\ combined with fisud vegetable 
(.alkali. 

r Soap compofed of fixed oil, 
-{combined with fixed mineral 
I alkali. 

Combinations of fat or fixed 
oils with metallic flibftancest 

Caujitc foda. 
Marine alkaJu 
Mineral alkalL 

Starch* 

Steel 

r Salts formed by the combi- 
\ nation of the fuccimc add widi 
Ldifierentbafes. 



New Chemical NomencJattire, 
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AViv Nawiei. 



Succinate of magncfia* 

Smoiui magittjiM, 
Succinate of man^anefe. 

Succiiiot nuignrfii. 
Succinate of mercury. 

Suecinat bjdrargjri. 
Succinate of moljbdcna< 

Sucdnat miljbdtm. 
Succinate of nickeL 

Siieeiiuu mtcolL 
Succinate of goU. 

Sitceiitaj auri. 
Succinate of ptatina. 

Su(dnaJ plauni. 
Snccioate of lead. 

Suecinat plutnbi. 
Succinate of potaflu 

Suearmt fetajft. 
Succinate of foda. 

Suecinat fed^. 
Succinate of tungftcn. 

Saccinil tunfieni. 
Succinate of zioc. 

Sieeinaj ziaci, 

Sitccinum, oi amber. 
Succinum. 

Suftar. 

SaCi-harum. 
Sotrar, cryllillifcd. 

Sacckarum CTjfiaiiiJatum. 
Sncar of milk. 

Satcharum lailis. 



CKarahum. 
X Tilhiv amber. 
{.Amber. 

^ Sugar. 

( Sugar candr, 

5 Sugar of mili. 
ISaltofmtlk. 
3b2 



^i£iionary for tbe 



Sulpkai. 



lit./, m. 



Sulphnte of aluminc. 
SuIpLit aluminofui. 



Sulphate, ammoniacal. 
Sulpha! ammotiiacalii. 



Sulphat. 

Sulphi 

SulphaK 

Sulphi 

Sulphate 

'Sulphai 

Siilpliate 

Sulphi 

Sulphat- 

. Sulpk 



of antimony. 

sjim.. 

of (ilvcr, 
' orgiMi. 
of arfenic. 

of barytcs, 
I'barytieui. 
of bifmuth. 
1 bi/muthi. 



Sulphate of lime. 
Siitphai caUarius. 



Sulphate of cobalt. 

Sulphas ceial/i. 



Sulphate of copper. 
■ Sulphas cupri. 



Sulphate of tin. 
Sulphat jlanm. 



Sulphate of i. 

Sulphas fen 



C Salts formed bf the cotn- 
< bioation of the fnlphnric acid 
(.with different bafes. 
Alum! ' . 

Argillaetous vUntl. 
'Jmmaniacal vitrkiit fiJl.^ 
Ammoniacai fait (ficrtt^GUt- 
" ■ her's. ] 
■ L Ammaniacal vitriot, 

■ Vitriol^ antimony, 

Ttlriol tfftl^ftr. 
■ f^itnci of luna, I 

; ■ Vitriol of arfetiic, 

C PtnJeraai f^ar. 
\ Barotic vitriol. 

^Fitriol of bifmuti. 

JFilriol of lime. 
Calcareous vtlriel. 
Sthmte. 
(iypfum. 

> Vitriol ofcohalt. 

C Vitrwiof Cyprus. 

^Blue vitriol. 

J Vilriol of coppery or^Vmsu, 

\.BlUe cupperau 



\ Vitriol of tin. 
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Vfcw Names, 



K 



Old Namci. 



Sulphate of magneCa. 
Sulphas magnefiit. 



Sulphate of manganefe. 
Sulphas magnejiu 

Sulphate of mercuiy. 
- Sulphas hydrargyria 

Sulphate of molybdena* 
Sulphas molybdenu. 

Sulphate of nickel. 
Sulphas niccoli. 

Sulphate of gold. 
Sulphas auri. 

Sulphate of platina* 
Sulpha* plaSini, 

Sulphate of lead. 
Sulphas plumbi. 

Sulphate of potaih. 
Sulphas potajpg. 

Sulphate of foda. 
Sulphas fodji* 

Sulph:ite of tungflen. 
Sulphas tunfleni. 

Sulphate of zinc. 
Sulphas zhui. 

Sulphite. 
^phisj tit. 



( Magnefian ^ntrkL 
j BitUr cathartic fait. 
i Epiomfalt, ' 

I Sals {dc canal). 
I Salt ofSeydfchutz. 
l^Salt cjf S^dJL'z. 

> Vitriol 9 f mangantfi^ 
f Vitriol of mercury. 



\ Vitriol of lead. 

Vitriol ofpotjjh, 
Sal dc duzbus, 
Vitriolated tartar, 
Afcanum dttplicatum. 
^Sal polyckreft of Glafer* 

}QlaubiT*t fiiltm 
Vitriol offoda. 



S Vitriol of zinc, 
JVhite vitriol. 
Vitriol of G:far. 
White c&^peras, 

r Salt formed by the combina- 
< rion of the fulphurcous acid 
L A'ith ditfirsUi bai'c*. 



B 



b 5 



y^ DiSlionaryfor the 



Nenu KaniiS. N Old Namcf* 

Sulphite of alamine. 
Sutphis alumtnofus. 

Sulphite of ammoniaic. 
Stdphis ammouiacalism 

Su>|phite of antimony. 
SulpbisJIibn. 

Sulphite of Giver- 
Suiphis mrgentu 

Sulphite of arfenic* 
SylphU arfenicalis. 

Sulphite of barytas. 
Suiphis bmryticus. 

Sulphite of bifmuth. 
Suiphis bifmuthu 

Sulphite of lime. 
Suiphis calcareus* 

Sulphite of cobalt. 
Suiphis cobalti. 

m 

Sulphite of copper. 
Suiphis cupri^ 

Sulphite of tin. 
Suiphis Jimnni* 

Sulphite of iron. , 

Suiphis fetri. 

Sulphite of magncfia. 
Suiphis magnefia. 

Sulphite of manganefe. 
Suiphis magnejii. 

•Sulphite of mercury. 
Suiphis hydrargyria 

Sulphite of molybdena. 
Suiphis niGlybdena^ 

Sulphite of nickel. 
S:t!phis nhctli. 
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Snblute of gold. 

Sulphite of platina. 

SmfyUi plMtimi. 
Sulphite of lead. 

Svlfiu plMBtbi. 
Sulphite of poulll. 

Solphite of foda. 

Sulphite of tangften. 

SwIpHi tmfiem. 
Sulphite of zinc. 

Sylfiit %imci. 
Sulphur' 

Sulphur fublimiled. 

Salfbiir /Minu^m. 
Sulphnrei, alkalioC' 

Smfyhiirtta tJka&na. 
Solphure of alumine. 

SJplmretwm atlamnM. 
Snlphnre, ammoniacal. 

Snlphnre of antimony. 

SulptmrelMm Sits. 



[ StlpivteBt/abrfStail. 



> FUmrJB/filphtir. 

I AHaiau livtr ^ friphwr. 
S AlksliM ktpmrj. 



C Fmming Eqiur if B§jU, 

I Velatiit aikaJine livtr ofpdfhwr. 



> Antimony, 
Solph™., •»ti«.ofaMimoii,.1(^,^^„; 



Snlpbore of lilver. 

f MJtWtf >m argtntL 
Solphure of barytes. 

^fhmrttmm harjU. 
Snlphnre of bifmuth. 

S^pharetum ti/mtti 



I Barotk iivtr offulfhvr. 
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Sulphure, calcareous. 
Sulphuretum ccdcareutn* 

Sulphure of cobalt.^ 
Sulphfireum cohalih 

Sulphure of copper. 
Sulphuretum cupri* 

Sulphure of tin* 
SJphuretumJlannu 

Sulphure of iron. 
Sulphuretum ferri. 

Sulphure of fixed oils. 
Sulphuretum oleifixu 

Sulphure of volatile oil. 
Sulphuretum olei volatilise 

Sulphure of magnefia. 
Sulphuretum magnefim. 

Sulphure of manganefe. 
Sulphuretum magnefti. 

Sulphure of mercury. 
Sulphuretum hydrargyria 

Sulphures, metallic. 
Sulphureta mttalUca 

Sulpliure of molyhdena. 
Sulphuretum mt^lybdifii" 

Sulphure of nickel. 
Sulphuretum niccoli* 

Sulphure of gold. 
Sulphuretum auri» 

Sulphure of platina. 
Sulphuretum platini. 

Sulphure of lead. 
Sulphuretum plumbi* 

S.ilphurt ofpotafh. 
Surihurvtu m potaj/a* 



Old NameSf 



« 

5 Calcareous liver offvlphur. 
\ Pyrites ef copper. 



\ Martial pyntes. 
i Bai/am offulpbmr. 
XSaifam ofjulphur. 
\lAver ofmagnejianfilpjmr*^ 



1 Combinatiofii of fulpljur nmtb n 
3 tals. 



\ 



Liver offulphur with a hafe (4 
gitahle alkali* ' 
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Niw Nanus. S Old Names. 

• « 

Snlphare, antimoniatedj of pot- ^ 

afh. C Antlmoniated liver •fjvlphar. 

Sulphureiump^taffk Jlihiatum. j 

Solphure of foda. 1 Liver of fulphur vtith m hafi cf 

Sulpburetum fkbe. . 3 fixed mineral tdkeli* 

Sulphorc, ammoniatedj of fo-'l 

d^. > Anrmoniatti liver rffulpbur^ 

Sti^Biiretum fod^e JtUnatutiu j 

Sulphare of tungftcn* 
StJphuretum tunftenu 

Sulphur etum ztna* 3 . 

Snlphures, eanhy. ^ Earthy livers offulphwr. 

SulpbuTita iirrta. 5 Worthy _ bepars. 



cr \ r Crude Tartar. 

Tartarus. > 

rp . '^ S^lt formed by the combina* 

a- ^ *' ^' r ?- t»on of the tartareous acid ■"•*"" 

Taitariie^ acidulous, of potafli. C Tartar. 
Tartareous aeidulum of potaih. \ Cream of tartar. 

Tartaris acidulus potajpt, ' (^Crjflals of tartar. 

Tartaritc of alumine. ^ 
Tartaris aluminofus. 

Tartaritc of ammoniac. 1 Ammmiacal tartar. 

Tartaris amtnomaceJis. 5 Tartareous amnu^niAcal fait. 

Tartaritc of antimony. 
Tartaris fiifni. 
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Nev) Nanus. 

Tartaritc of Giver. 
Tartaris argiittu 

Tartaritc of arfcnic. 
Tartaris arfenicalis* 

Tartaritc of barytes. 
Tartaris barpicuu 

Tartaritc of bifmuth. 
Tartaris KJmuthi. 

Tartaritc of lime. 
TaYiaris calcareus. 

TarUritc of cobalt. * 
Tartaris cobalti. 

Tartaritc of copper. 
Tartaris cupri. 

Tartaritc of tin. 
Tartaris ftanni. 

Tartaritc of iron. 
Tartarisferri. 

Tartaritc of magnefia* 
Tartaris magnefia. 

Tartaritc of mangancfc 
Tartaris magnejli. 

Tartaritc of mercury. 
Tartaris hydrargyria 

Tartaritc of molybdcna. 
Tartaris tnolybdeni, 

Tartaritc of nickel. 
Tartarts niccoti. 

Tartaritc of gold. 
Tartaris auri* 

Tartaritc of platina. 
Tartaris platifii. 



Old Namul 



j Calcaneus tartar. 



i 



titw Chemical Nemen cloture. 
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New Namen, 
Tartarite of lead. 



Old Names. 



} 



Saturnini tartar. 



Taftarite of potaih. 
fsriaris fttaffk. 



} Soluble tartar m 
Tartartzed tartar. 
Tartar ofpoteLfb. 
Vegetable/alt. 

•V* • 1 ^ *^ Siihiated tartar m 

TMite, ammonuted, ofpot- Jy^^^^.^ 

Tartans potaJftJlibiatMl. y^^^"^'^'^' 

Taitarite,feTrufrinous,of potaih.l Chali^ted tartar. 
Tartarii pefteijfaeferrmginefu. J Soluble martial tartar. 



jSed of Smony!'""'"'? ^W/wrf tartar, tontaimng 
Tarttris ptaffsJliiUtu,. 3 *" 



aft' 



Tartarite of foda. 
Tartarisjoda. 



Umonj* 

C Tart or offodm. 

-J Polycbr^faltofRocheUi. 

LSak of Seigmtte. 



of tungften. 
Tartarii tuuftem. 

Tartarite of zinc. 
Tartarii zinci. 

Tin. 

Stannum. 

■ 

Tunftate. 

Tmnfiai, tis.f. m* 

Tunftate of alomin^ 
Tnnfias ahmnofuSm 

Tunftate of ammoniac. 
Tmnfiai ammomacalii* 

Tonftate of andmony. 
TmifmtJIibiu 



iTin. 
XJufiter. 

f Salt formed by the cpmbina- 
I tion of the tunftic acid with dif- 

Iferent bafes. 
This genos of fait has no 
name in the dd Nomenclature. 
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-New Names. T Old Names* 



Tunftate of filvcr. 
TCunfiarargentu 

Tunftate of arfenic. 
Tvnfias arfenical'tT. 

Tunftate of barytes. 
^ . 7vnftaj baryticus^ 

Tunftate of bifxnuth* 
^unflas UfmuthL 

Tunftate of lime. 
Junjias calcareusm 

Tunftate of cobalt. 
Turtfias cobaltu 

Tunftate of copper. 
Tunfiaj cuprL 

Tunftate of tin.- 
Tunftas^annu 

Tunftate of iron. 
Tunflasferrt. 

Tunftate of magnefia. 
TunJIas magnefie, 

Tunftate of rnanganefe- 
Tunjiai magneji'u 

Tunftate of mercury. 
*TufiJias hydrargyria 

Tunftate of molvbdena. 
Tutiflas molybdefj'u 

Tunftate of nii kel. 
^lunjlas iiiccoli, 

Tunftate of golH. 
^unjjns auri. 

Tunftate of plaiina. 
lufj/ias phit'tr.l, 

Tunftate of if nd. 
'Tunjlas flumb't. 
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New Names 

* 
Tunftatc of potafli« 

Tunfias potajfa. 

Tunftate of foda. 
Tunftas fodce. 

Tunftate of tungften* 
Tun/las tunfiem. 

Tunftate of zinc. 
Tunpas zincL 



Old Names* 



W 

N 

Water. ' ITater. 

Water, lime. Lime water. 

Water, diftilled. DiftUIed water. 

Waters impregnated v^ith CZX' j[ jiciJu/ous waters. 



bonic acid. 
Watersy fulphurated. 



\Ga%eous waters* 
Hepatic waters* 



Zinc* 



FINIS. 




II 



INDEX. 



A 



CIDS 

■Aion of, ■ chanderiftic of (Iodm 



Add, concrete Rllphui 
11 acetic 



■ ■ bombic 
^^ boracic 

— found on likei io Tufcanjr 

— — cretaceout 
' -■' fluQric 
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